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SILVERTOWNS ARE THE ONIY TIRES 
WITH THE LIFE-SAVER GOLDEN PLY 



Woman Driver: "All I re- 
member, Officer, is hearing a 
DANG! Then the car ran crazy. 
I guess I'm lucky if wasn't 
more serious. " 

Officer; "I'll say you are. Do 
you know that thousands are 
killed or injured in blow-out 
accidents every year?” 

ft * ft 

Your brakes and your steer- 
ing gear may be in perfect 
shape — hut could they hold 
you on the road if a whirling 
tire suddenly blew out? The 
law of averages is all against 
you* unless you're properly 
protected. 

Goodrich Safety Si Ivertow ns 
have something no other tire 



in the world has — the Life- 
Saver Golden Ply* This amaz- 
ing Goodrich invention is a 
layer of special rubber and 
full- Heating cords, scientifi- 
cally treated to resist heat gen- 
erated inside the tire by today's 
high speeds, by resisting (his 
heat the Golden Ply keeps rub- 
ber and fabric from separating 
—keeps blisters from forming* 
And when you prevent the 
blister* you prevent the high- 
speed blow-out. 

Isn’t it better to be uife than 
sorry? Have your Goodrich 
dealer equip your car with a 
SCI of Golden Ply SUvertowns* 
They cost not a penny more than 
other standard tires! 



ife* Good rich ® (M 




rnfr | Join the Sil vert awq 
f Alt i Safety Lcnifue. Si*j,u 
the Sale Driving Plrdfce and 
your Goodrich Jtnlrr wiU get 
for you jilmtilutcly fret 1 n tail- 
light * mbkm With red crystal 
relic- tur. Ni. ..l.|t, ; ulion tu bay. 



HEAT CAUSES 

PREVENT THOSE 



BLOW-OUTS mi K THIS 



HEAT* RESISTING 
GOLDEN PLY 




With Life-Saver Golden Ply Blow-Out Protection 
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NEW DELTA TOOLS 

uh££ &e out s/wn 






New 1937 Line to Be Announced Shortly 

M uny linpnri»ht liiijirovc- 
iiicj t uiflnd iti-w tool a ol Ln tc rest 
in it II ■will hi- fountl In tbir 1957 
(V!fu l.ine 



Thf Xi-w H'l I (J-miMi dnritr 3 m.«, fl|n»n bi tit* 

jJLm’I ill ' iinLiJii h viri, tin- (■•ii..-li 
JmI ijrr, Ip t kt LxnrMl'. KrNTlml n-nd nisi* «ri lijifx-il 

tit'-uJur ■ i* yei . i‘. ,■ | j.if c|lr liniirf >»iirh | 

pp-l'^fn ill'll, «>n i fii t<!r .nri taiDdrr. It h»i n'i*rf!n>iip 
riilkiihviiiiliiivi (iirt in-4-k- i‘ llir n«hd'i a-ul JDiiiMii tool. 



Yfiir after year Delta en- 
gineers continue their work of 
improving existing models 
and developing new models 
of quality T low-cost } motor- 
driven tools- The coming 
1937 season is no exception. 
Important announcements of 
new Delta Tools will be re- 
■ leased shortly, announce- 
ments that will of tremend- 
ous interest to all those who 
a re rout cm j da L Lng add it ion* 
to their shop. Before select- 
ing new tools — be sure La see 
the 1937 Delta Line. 



SEND COUPON TODAY! 

So You rJName, Will Be on Our Mailing List 

The new 19-17 Delta Catalog will he off the press soon. It will 
contain full descript -inn, illustrations und photographs of the com- 
plete Delta Line, including the many new Delta Tools with improve- 
ments incorporated in the 1937 line. 

Every man interested in low-cost, quality tools should see the new 
Delta Catalog. In order to make sure that your name will l>e placed 
on the mailing List to receive a copy, send the coupon below today. 
At the same time enclose onlv 1 Or- for the m w 1937 book of “Prac- 
tical Delta Projects," Book No. 3 containing 3 2 pages of new and 

novel things to mtikty with many blue print**, world rip dmwingn, 
photographs, ill ust rations — md complete directions. Be sure to 
mail the coupon at once. 

New 1937 Project Book 

Now out, the new 32-page book 
No. 3 of "Practical Delta Projects" — 
crowded with new and “out of the 
ordinary 1 * things to make — with 
many photographs, working drawings, 
and easY-to- understand illustrations. 

Simple, complete instructions make 
ever) r project easy to follow. Every 
woodworker shmil d have this book. Send 
10c with coupon. 1937 Delta catalog 
mailed postpaid. 



DELTA MANUFACTURING CO., D*pt. AS3G 
640 -634 L Vienna Av*., Milwaukee, ttli. 

1 cncJiiHe Iflr (ffl*mpp: iff mini t. ir which plr-ft*C 
^Piirl mi’ pn® hjw of ttiE new 11)^7 Biwk Ko, 3 of 
"F’nu-tLcfcl DtUn ProJecT*." AL^> plntt? mci mi JruUt 
mailing U-t tii roMlvt IH&7 LtelUl cuLaLutf til quality 
inuhkMriven wu*aw i irh I ii|g twill. 



Kamo. . .... AKt... 

Adilres* ........ 



t’ltr amt*. 

□ CaoeK hen? If yml arc a Delta user now. 



When u ritinrj to o<!rcrtfser4 plain? uuntimt Popular Mechanic.* 
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Y es, Mr. rumiil, a dime's 
no longer small change. 
It's mighty important 
money when it buys that big 
red tin of Union Leader to- 
bacco. This smooth old Ken- 
tucky Burley has got what 
it takes to win a man „ . . and 
hold him. For mellowness, 
for fragrance, for downright 
smoking satisfaction it 
matches any fancy pipe mix- 
ture in everything but price, 
(Aces high for cigarettes, 
too! Try it when you roll 
your own.) 



OprrltbL, I'iUG, P. LuAJIwfl Ca., lac. 



Ha tun J.Tutuill... Union Leader smoker, anil famous creator of "The Ri sgEe Fashj-y** 

UNION LEADER 

THE GREAT AMERICAN SMOKE 




When icritinir to advertiser* pirn** tntmftan Popular Mechanics 






Popular Mechanics Magazine 



H* H, WINDSOR, FQuoJer 



H. H. WINDSOR, Jr., Editor W p u kliiW 



September, 1936 VuL 66, No, 3 



Sp ecial Features 



New Tasks for Glass-Part 11 - Coloroto 


Horses — Their Limit of Speed - 


340 


Shooting 'Em from the Sky - 


348 


The Secrets of Movie Weather - 


356 


Cheating Death on* a Motorcycle - 


364 


Building die World's Biggest "Eye” 


372 


"Minute Men" of the Air - - - 


380 


Tricks of the Speedboat Aces 


386 


Wings over the West 


396 


Adventures of the Fire Detectives - 


404 


Featherweight Flyers of the Rails - 


410 


(Continued ml next page) 



Next Month 

JT’VER vision the day when the 
J air would be so full of planes 
that stop-and-go lights would be 
needed to prevent traffic jams? 
Well, that day is here. Busy air- 
ports have so many simultaneous 
arrivals and departures that they 
uso traffic control systems* Read 
how iCs done next month ill 
'Traffic Officers of the Skyways. 5 



Up and Down 

\ TEN are looking up and down 
k A today into vast regions of 
mystery. Man-made devices have 
only traveled about twenty-six 
miles above the earth and about 
hve miles below sea level. The 
earth is filled with wealth un- 
tapped and the sky above contains 
waves, “mirrors/’ radiations and 
substances vital to life on this 
planet. Read in October how the 
frontiers of height and depth 
gradually are being pushed hack. 



The New Era of Railroading 

/ r 'VUT of the night a vertical shaft of light moves 
^ swiftly toward the crossing, proclaiming the com- 
ing of the streamliner on Its nightly thousand-mile 
race to meet the sun. Throngs stand breathless at the 
trackside, thrilled at its passing. On board, m the alu- 
minum-paneled solarium, passengers check watches 
and a stewardess telephones the power car to verify 
the speed. Eighty-seven miles an hour! This is a 
new era on the railroads* Next, month the first of 
two articles about this new era will take you aboard 
a million dollar streamliner, show you in eight pages 
of Color o to pictures the trains of today and tomor- 
row, gay, colorful, swift. 



The Fix-It Boys 

I N EVERY calamity — flood, fire, 
A earthquake or tornado — an 
“army of generals” goes into ac- 
tion to help restore order and 
keep things moving* They are the 
maintenance men of the tele- 
phone, electric power and gas 
companies* Each is a trained man 
who starts out by commanding 
himself and gathers his army of 
volunteers as he proceeds, Reed 
of their heroism next month in 
“They Keep Things Moving.” 



Published rpeEitSIJf by POPULAR KECFAMCS CO,. "W E**l Ontario Pi if el, Chicago, IT. P. A **1*#]? eopjr In United Shim, 
«mti; 12.5U ■ year, )4.M tar lun mn, t-VHO li t thrpfl ?ibi= Sn United 8i«irs aMl (Wsmlnftl. Onnaila, Xr\ifmindlinJ r Lahra.k'r and caun- 
IrlM of the America! and Hualn, To >19 other countries add $1.60 A Jfir CJttrs far mraeai postage, ChtnBtB Ifi jnldrr ji Inliit be reported 
14 US lmmcotetely to rtlifllntta E^irrciJ ■ > Hn-mnil ClBi" Metier. Hept. IS. 1603, ■) tfrf Fait OlThtr at Chlreto. Ullnoli. un*rr Act rf 
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. . . there's nothing like 

Simoniz! 




Cars Stay Beautiful 



Sknoim is different] The beauty it gives to all 
finishes is rt-ot a heie-todey-gone-lomorrow 
shine. Bui a lich, protective luslie that in 
hard for weather to we^r off, Slmonix 

makes every finish last longer and keeps the 
colors from fading, So„ the sooner von 
Simon is your car, the better! If the finish is 
dull, first clean if with Simomz Kleener. 
You "11 be surprised how quickly and easily 
it removes all the scum and grime, restoring 
the lustre. And nothing lakes the place of 
Simoniz and Simoniz Kleenex. Always insist cm 
them for your car! The Simonis, Co., Chicago. 



MOTORISTS WISE 



SIMONIZ 



( Content 



Continued 



AUTOMOTIVE 



rrospiTtcirs in - t ream Sine tnitK lumt ore 
Water Tod to rubber apunso for washing car . 


..... JJV 

33S 


time stopper for idling motor . . 


. .346 


Eight-pasaenge r car for road or rail . , . 


, 35J 


Streamline car with roar engine , 


3S1 


Tractor built of junk starts . 


-.-355 






Small rras mileage gauge also analyzes motor 


. 3G3 


Tree trunk trailer is photo studio .......... 


, 37 1 


Quick tester for auto lights aids safety camp oik n , , , 376 


Dashboard holder nerves lighird cigarette . . . 


..... 3&3 


Flexible paper to mask auto when painting . . 


... . . 3ft3 


Garage on deck of transatlantic liners 


. . * * - 384 


Street barricade drae* auto te safe stop 


400 


AU-ster] utility trailer has hinged cover , 


. . . ..402 


"Mercy tank" for relief in stricken areas . ... 




Oprn,lrr:id tractor wheel* 


. . . . . 40 B 


Land sailboat built on auto chassis ......... 


-> 409 



AVIATION 

Ground clock for airmen seen Irani 3,000 hrt , » . . .345 
Stratosphere suit for hiith gltUudea . , ■■ ■ ...... ..345 

Drop toil for plane landing gel 1 ....... 347 

Air liner with Diesel engines ja eativefljblg for war, 353 
Ht* Si copfer wing ktoItw after ship tnkoi off . * . - - .3<ia 
Students learn blind ftyinf without tokjnf air. ...,370 

Plano motor Itnrled with cord Li UO 

Forest fire fighters directed by radio from plant, . .410 



BOATS 

Ocrsin-gpin i; Ferry d^M^ncd i n wind tunne l ...... .37 7 

New ringing adds speed to model boat , , , . ,3ij}5 

Barnatln shocked off ship by electricity ........ .400 



CONSTRUCTION 

Moderaletic diving tower of cOncr^jp . . ....... .344 

Mndnrn English church departs from traditions. . , .363 
Long-logged tractor xtraddlf 1 " djtcK to lay pipe. ■ . .3(13 
C^lii at C&hjnc batigt ovtf Rhino bank , , ,375 

FARMS AND CARDENS 

Snap-on pardon host coupling fils standard Faucet 3 ,395 
Chrrifo laboratory on toKffls ItaVrU to producers, ,40ft 
Scales mounted on trailer to weigh farm animals.. , ,409 



HOUSEHOLD 



C«n opener serves also as holder ....... ...... 


. ,339 


Wood veneer table is impervious to burns . 


. .sea 


Water keeps refrigerator cool 


. .379 


Cooling system delivers perfumed oir 


, .394 


Inexpensive Venetian ibrnlut of Washable paper. 


. , 394 


Waterproof zipper bets finds many uses ........ 


s 407 


Making home tasks a pleasure ............. .4 14, 415 


MOVIES AND PHOTOGRAPHY 




Phicilo seen as if enlarged Ln demonstrator ...... 


, ,351 


Day Li r hi developing Link for miniature films, ... 


, ,353 


Picture frame and photo album combined ....... 


. . 3GB 


K In gerprinl reproduced on silver sheet , 


. ,379 


Camera on wind chicl'd films traffic viol a loro ... 


. .395 


Midget players pi^cd foe scenes of big game , . . . 
Sound movies used to identify criminals 


. 401 


RADIO AND ELECTRICITY 




Wild bird SOng* recorded On photographic film.. 


. .338 


Rain-barrel boom taken out of radio reception. . . 


, . 344 


Lamp kills germs in air ..................... 


. . 353 


Electric timer rates Watch quickly 


. .354 


Music broadcast from train . . , „ 




Steam from electric bulb burns paper 




China rotary lamp clock , . 


. , 37® 


Robot s'ivca four-minute lecture on machines . . . 


.,400 


Receiver usts forty tubes and five speakers . . . , . 


. ,417 


bf 1 1 t'rt.nlr i i. I e V i* IT wu T k is an ’aEh hiittprirri 420 


Hints for radio e* pc rime n ler* ................ 


. .421 


Acoustical labyrinth extends loud-speaker range. 


,,422 


(Continued to page G A ) 
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/ HOW x 
TO SELECT 
A BETTER 
SPARK PLUG 



CHOOSE THE 



SPARK PLUG 



C HAMPION has recently hod the g re otto lit Faction 
of perfecting, through th# Ml« of $illm*M, a 
Compressed dry powdei *.enl, what is, loth* hesl of 
OUf knowledge, the first completely end permanen tly 
ijai -fight spark plug. RtmDlt at this development 
may team front the average mated si's viewpoint, 
actually if re prevent! an enormous step forward. 

Yean of constant research are back of this single 
advance, but if lv only one of u scare af similar de- 
velopment* in the Iasi 26 years. AH have involved 
great investment! of time and money, In many arts 
and sciences, human * kclil and ingenuity, manufac- 
turing and engineering equipment. The vale purpose 
of thift Is that Champion! will give your cor better, 
more economical and more dependable engine 
performance* 

When you buy spark plugs consider the reputation 
af the maker. Toddy more than ever before there 
li no substitute for experience in designing and 
building tparlc plugs that will enable your cor to 
perform Up fa 1936 standards, 

judge spark plugs by those who use thorn and you 
will choose Champions. Thirteen consecutive years 
of supremacy In racing throughout the world, prove 
conclusively Champions make every engine a 
better performing engine. In a like period Cham- 
pion! have enjoyed an ever growing preference 
among the majority af the world's motorist! while 
over ISO make* of spark plugs hove appeared on, 
and disappeared from the market* Today the ma- 
jority of American automotive engineers as well at 
(he motoring public specify Champion Spark Plugs. 

TO RID YOUR CAR OF MOTOR "BUGS" 
INSTALL A SET OF CHAMPION PLUGS 



® SILL1MANITE 1N5U, 
JL AT OR — SUtiminiif h« 
dc montfreted mrli i® be chc 
ipark plug intulilisn 
*v«r developed. Champion 
"*"j the only knovn «spimrr- 
rul deposit of Silltminiie. 

® SiLUtfENT-A nrw com- 
pra«d dry jxjwdrir which 
form* an ittotuirlv [u-tight 
■rut, keep* Champion* in (heir 
niign«l hui range. Prt-Nffni- 
ijnn, rerly aleeiondc ilntniriiDn, 
Com pre ■■ Lon luin and *trvice 
I roubles an dim inadd. Ob- 
vimjjly power, [u ind ail «ft 
Saved 



© EXTRA- RANGE 
SHAPED CORE— The 
only parent of in kind, Cevm 
(he hru flo»* in the firing cham- 
ber of a ipark plug. Reapohuble 
for (he widt range of Ch*m- 
pmei. Spark Plugi. 

^ELECTRODES— Special 
w allay wiih cisilytit agent to 

prevent bridging of gip—on- 

daiion or carbon formation on 
the vice Jtrr If. Covered by bfoitj 
and! cidu live GumpiOn pa(rnfi. 

® GA P —The form of gap ai 

w«i| M machine optrrliEB 

employed in brtiiai gap u 

patent id. 



WAcft irntfniF to rjrJ lu rfi.tf r$ please meiitkm ropuhi) ITfcJifinfi’e 
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Lou Meyer, left, Only 
3-time Winner &f the 
Indianapolis iQD-MMc 
Aulii B.irr, Receiving the 
Pyroil Silver Trophy from 
F rank. BrK bo. Compo ting 
Driver* 



Pyroil Used by 9 of the First 10 
Finishers in Indianapolis Race 



In the- world's pjeatest spnrt apectarlo — the In- 
didnapolis 500-Mile Auto Race — Pyroil hits four 
years sutcesaively been used by the winner ami the 
majority of runners up. This year fi of I he first 10 
finishers as well as 30 of the 33 start era, used 
improved Pyroil 1 

FyroJl — Improved Pyroil — t* n firtulurl tfuU Hts your far 
to “tukt*'* the mnrnwed speeds, uicrwicd tsompriifsiims, in- 
crtjwni irnipcraturi.-n. hicrijwujd friction of tire present eIa^ iiiif- 
*.- ■ r . It rukJaguJLrda all bearings, pistons, Volvic, cylinders 

again** many damage dangers It has the unusual ability to 
etnp corrrjTiion of metal part#) Better operatiuc, Icm rt'puir^, 
result You »vi- many Limes PyrnilV rliulu east, Ask nliy 
Pyroil Mfser! 

If you haven't tried Pyroil, do so today, Ui« it there- 
after i ii few ounces at n tune), hi every Glling oF goa nnd nil. 
t T »a it, tcH>, in the vilnl triuiiRiujflsii m and differential an Lou 
Meyer did The Pyroil you get at Service itationl, garage* 
and other dealers throughout the world is exactly the 
urn* product used by thou famous driven at the 
Indianapolis race. 

Moil coupon for Free metallurgical report, pbotnnifcro- 
Ef&tihs and ■ letter important fucts, LVlarLufflfltulwi and Guurnn- 
topd, by IVti ii| Company, W. V Kidder, Founder, SSI Pyroil 
Bldg , L;l Cr uaac , Wbv., U.S.A 

Pyroil has been tested by Popular Mechanics and 1 Is user) 
by Popular Meehan let 1 Prtinn and Equipment. 



DISTRIBUTORS FOR AN 
UNUSUAL BUSINESS 
OPPORTUNITY. CHECK 
COUPON BELOW. 



Genuine Pyroil 

i patent protected ! 

Bean This Signature 
on Every Can. 




Svnpltf- ADD TO CAS OIL AND CREASE 



Lo vi Hder 



pyitoii. mvi r^Mv 

ill ^rml lil. 1^ , 

T-“Crv#« W ic_ U, n A 

L - : ri f>w Mlldjlttffe 

*!'■■! 'ind ■ <in# 

1 l. JSlt . lilUnLut. 

. ! Pit'll.* JrljlJ, r.f 
fe-fi' * lid Itafc, 

HMhu.,.. 



liJ.lT',, 

do,.., 

&ti le . , 



OrlLniy 



(Contents — Continued) 

CfiLh cide-ray tuning malt in aero plane set o rnam ent , 4 2:2 
Clock indicates tim e lor ahorl-WnVc listeners ,..,,* 4ZZ 
RtouUni board ant* rum for turret- top can .422 

SCIENCE AND INDUSTRY 

Light tube clechcns and Aids science - . . ,3£2 

Electricity in blood cell* could U&M a lamp *3Tl 

Memorial erected to insect for fighting plant pest, ,390 
Sun blast detector give* clue to radio trouble 393 



Air co nditioner lor dealt space with in office 407 

TOOLS 

Bolin extracted without injuring threads .........337 

Scroll MW pivots freely in d oubl c frame 347 

Ge m cutter for l he am.iteur . ■ ■ .352 

Battery terminal post clea ner ■ . , , , 361 

Pneumatic mallet for fine metal shaping . ,373 

Surface cleaning tool run by motor 385 



Soldering pi infs bold work a* jaws apply beat 401 

Microm eter with cutuporotor reptaetjs set of gauges .416 

MISCELLANEOUS 

Artist's inkwell stays level on tilted drawing board. 34S 

Model st eam e ngines burn salt coal . . ,34fi 

Leather cartridge east,. , , M , , , , .351 

X -rayi toil many material* for defects 352 

Climbers scale Cathedral apjrgp , . , , , , t , , , f , f , „ , .354 

Yaka tliirat for fir* itiliom rcpUcti old ay* tarn 3&0 

Son 1 7 diction ary Indexes tunes by '^contour niap", ,36^ 

Hahcrmnn'a reel hnS thumb brahe 3 63 

Camp grill broils an both sides ■ , , „ 1(J . , L , r .371 
Giant crana worUiig an dam ia operated by one man -37fi 
T rick da nce scenes filmed ai came ra dolly rails, ,,377 
Keyless. padlock with 100,009 combination 5 * ■ * * - .37fl 

Australian bird laughs far radio and movies, . 3S-1 

Detector reveals sour mu^ic Bates. ,3fl4 

Bronx* mud id lwia r than * man .M0 

Pry land ship "rolli" as scenery moves ■ . .391 

M pjd rail way t on tTL.ll .-d by n utoinat ic bbe k t .... ,3 S2 

Scaffold elevated by crank ,3P3 

V ertica l aUnulial with phiilo ia Act ip picture frame* 400 

Wag cartridge preserve* fishing hue 4 0 3 

Rqdja used on fire h ndcr ni tl? lookout at night . , . .,4 13 
Street sweeper made of add parts T , T .415 



Craftsman and Shop Notes 



AUTOMOTIVE 

Bending copper tubin g ■ ■ ■ ■ . . ■ . . . . . .... + . ... * , 436 

Wind- velocity gauge carried in your pocket ...... 457 

Arm ai ore growler from getirrntor J77 

Luggage held firmly in compartment . . ........ ...477 

Rack to carry canoe nn ear , 47 B 

Rear-view mirror curtninrd .47B 

Dusi ii e s i p ii pt r s car rk-d on running board . . 47 9 

Cutting ud bandin g co ppar tablnq . V L . . 47 B 

Edge of rumble s eat padded to prot ect rider’s knee s. 479 
Truck mirror shielded, by visor 47!) 



CAMPING, FISHING, HUNTING 

High-top hoot laces shielded with rubber , . , ,,,J4Q 

Tent a taka* reinfor ce d ^ ith rlv* li . ■ ■ * ■ ■ .440 

Float for young finhetman T . . ■ 45S 

FARM 

Hose repairs broken spring in lever ,470 

Jack to puU fence posts . . ,47S 

Vegetables fed 10 chickens in coil springs 476 

Si gnal aids in irrigating + ,,,, t . 4BD 

FURNITURE 

Child i crib . ■ < ' . ■ ■< t . 4 33 

N eat bric-a-hra c shelv es from o l d mirmrs ■ 43 l 

Swing shiilded to protect porch furnltura ■ 440 

Wall table of modern line! , , 443 

(Continued to page HA) 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That’s a question deserving 
your honest answer . * . right now! Actually it is all up to you. You can do 
with Life almost what you will* LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous* Choose your field * . . now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success* 



Opportunities in 

Traffic Management 

Tht: field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial succcm. Many LaSalle-trained 
traffic managers — both in the railroad and industrial 
field — now command salaries of 53.000,00 to £5,000,00 
a year — and belter. Investigate, Find out how you can 
qualify iheso higher positions through LaSalle home- 

study and guidance. 

Law for Business Success 

And it isn't necessary to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawycre^they want law training to give 
them mastery of men and situations in business. You 
know that — 

(1) the man with legal training is a leader — not 
a follower* 

(2) legal training keeps your mind — dears away 
the problems that stump the ordinary' fellow' 
and makes you master instead of man, 

(3) knowledge of law simplifies the complications 
of executive work* 

(4) Many top executive places arc filled by men 
w ho have Studied law* 

No matter whether you are in a big corporation or a 
small business — in a great city or a little town — a 
practical knowledge of Taw cannot fail to be of real and 
vital help to you in making a more successful career. 
In every state in the union you’ll find Jaw-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL, B. or a shorter business law training — whichever 
you prefer. All text material* including valuable 14- 
volume Law Library. Training enm prases the most 
effective features of modern law' instruction. 

Executive Training 

Executives who arc efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work— tc^ch you the principles and prac rices 
used by our most successful business leaders and help 
you develop your management capacity — by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 

The Profession That Pays 

The demand for skilled accountants -men who really 
know' their business — is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business— big and smalt. Cor- 
porations arc in constant need of expert counsel in mai- 
lers relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
rove their qualifications in this important branch of 
uainess are rapidly promoted to responsible executive 
positions — given an opixirtunily to earn real salaries. 
The range is from $3,000.00 to $15,000,00 a year— even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
practical application of these principles— this without 
joking an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a Staff of legal, organization and management special- 
ists. business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up* or from where you 
now are, according to your individual needs. 

Mr, Salesman: Wtat s Wrong? 

Why aren't you making more sales— more money? Is it 
you — or your proposition? Check up first on yourself, 
OLher men— no better than you — have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men — many of them 
years at the game — have in creased their safes volume 
and earnings through home study with LaSalle guid- 
ance, Sound — practical — usable — right from field ex- 
perience, Train for top-notch production with LaSalle, 



*■*■■*■■ ■■«■ ■»■■■■*■■ ■■■■• ••***•**•••« >■■■■■« pi: 

LASALLE EXTENSION UNIVERSITY, Dept. 964-R, Chicago 



I w-ejutri lihs to- have your special booklet— without any^owl or obligation to mc- 
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For Clean-up King 



I Nominate ♦ ♦ ♦ 

By Lou Gehrig 

New York Yankee’s Clean-up Ace Makes 
Novel Choice for All/Time Honor 

I DON'T need to tell baseball fan® how Impor- 
tant the “clean-up'' (number-four) man 1 b in 
the batting line-up. With three good hitter® bat- 
ting ahead of hlm r his wallops bring Ln the runs. 

I have watched some of the moat famous 
"clean-tip 1 ’ men in the history of the game. But 
the other day I had the pleasure of seeing the 
"clean-up" king that gets my vote for the "all- 
time" honors. Strangely enough, this "clean-up" 
king isn't a slugger at all. Instead of cleaning 
up the bases, this one cleans up faces. 

While in Boston playing the Bed Sox, I made 
an inspection trip through the Gillette Safety 
Raior factory. There I discovered that what is 
true of baseball is also true of Gillette Blades, In 
baseball, the pick of the raw material is tried 
out, tested, and trained for the big league teams. 
At the Gillette factory I found that they buy only 
the finest steel, and put it through gruelling 
tests before it is made into Gillette Blades, 
For instance, like a rookie baseball player, 
Gillette Blade steel has to be hardened and 
tempered. To do this, Gillette uses electric fur- 
naces, each one controlled by a device which 
can tell in an instant if the steel passing through 
the furnaces requires more heat or leas heat. 
Faster than a speed-ball, the signal is dashed to 
a great battery of switches, and the heat is 
raised or lowered accordingly. 

Then grinding machines, adjustable to 1/10,000 
of an inch give Gillette Blades shaving edges so 
keen you can't see them, even with the aid of 
the most powerful microscope, 

These are some of the reasons why I nominate 
the Gillette Blade for all-titne Clean-up King. 
For when It comes to cleaning Up on stubborn 
bristles,, with the greatest of ease and comfort, 
Gillette hit® a home run with the bases loaded, 

Wplh tfieie jmpQ.rP.pnf foef* before you, why lei anyone 
deprive you of thovmg cemforl fcy jelling you o iubjJj' 
fufel Aik for GrNsffe Btadtf pod be jure fo gef Ihifli, 

GILLETTE SAFETY RAZOR CO* 
BOSTON, MASS* 



( Contents— Continued) 

HAND TOOLS 

Keeping 1 handle of glug brunh df-m ■ .426 

Tack puller from ipucn ,44fi 

Casting molds rounded with balNend ton] .... > . . .472 
Die holder from tnpnetUng rads . 472 . 



HOME IMPROVEMENTS 

Firep I ncc d nm prr is pair uf doorc 426 

Installing a solar heate r 4 30 

Practical door shrlv na . . ■ . ■ . . ■ - - - 441 

Repairing peal a in lawn, fence .44® 

Truss distributes weight on llocr joist s , , Ll , , . ■ ,.4tt 
Electric Wall clock installed neatly 464 



HOUSEHOLD 

Refrigerator containers are office file basket* . , , . ,426 
Laundry carl hauls wash to clothesline . ■ ... ... ,,4W 

Installing pot-lid repair knobi 430 

Thimble kept on cork holder .......... ■ ■■■■ . . . . .432 

Celery eieutd with hick-uw blade .433 
Avoiding wn$tc in water closet . . .446 

Painting behin d a radiator ,. .... 44ft 



PHOTOGRAPHY 

Plate- sinking photo mounts .427 



Adjustable easel for phetn enlar ger ,4M 

Background for tha ■naUBlIF phlUatrauW ..,.»*«446 



Universal trip od [or still and movie cameras . . . ,473 

POWER TOOLS 

Grease CHP enlarged ta repair worn threads , ■ ■ , ■ .433: 

Drlll-presi attachment for a lathe , , .442 

Rotating tails lock _cen ter . , . . 459 

Routine table on drlllfiresa ,465 

Metal lathe adapted to wood, turning ,47S 

STORE AND SHOP 



Mimeograp h- s tencil borders cut witb lead pencil. . .430 



P o wdered abrativet applkd with sail shakers , ■ , , .432 

Grinder shield U homemade ******* ± , * , . * .449 

Light anvil lor fctnall work . .... 454 

Cutaway hones jsoll candy ..... 4 64 

Finding diameter of ceiling pul Icy 1 464 

Re pair ing crack r d pi pe line , ....... 470 

Comical figure* for displays ■ 470 

WOODWORKING 

Onn-piecD picture frames mode on shaper 433 

Novel mag a cine rack « . , . ■ , , , ,, . ... . ,, , , , .445 

Bowls formed with telescoping wood rings 463 

Grooves for inlay strip* cut accurately -463 

Sawhorse stands firmly on uneven floor ......... .471 

MISCELLANEOUS 

Beach ttnAftlli laa tray * * ...... , , , . . . , , , ■ . .486 

Auxiliary fuse for £xpc rim enter's be nch *438 

Spr ink I in ej Iil'.lJ i ui p I O V_ if, 1- J iiGm pipe . , 432 

Pouring liquid from a jug , , , . . ♦ *_*_*_* - - - - -_-4 33 

Stencil template! assure accuracy ■ ■ ■ ■ .433 

Lights and bells obey your voice .434 

Inn er tube m ade sa f e for ba ther s .......... ... ... ... ■! 4U 

Tether prevented from tanahinff by garden base, r . .442 

Funnel Jrom nursing nippl e 

Aerial clubhouse for hays ........ ■ . ■ ^ , ■ , ■ , 447 

"Training chip” for young tailor* *»».»**»»+.*,. . 480 
Floating boat pier rides at Uniform height — ■ — 455 
Cat hiring thermometer liquid] 456 



Lettering guide quickly adjusted 460 

Soldering aluminu m ***** **.«**■ ■ 461 

Lettering burned tn signs **«*.,***#******,**,., *4CB 

Bird b ut hs in c slats d cone rcte ** ******* 456 

Dispensing nails on jo b ■ 470 

Swivel dravlnB board stand of pipe ... T ■ ,471 

Mail carrier** folder has pockets . 472 

Cue chalk kept on table leg 476 

Round paintbrush improved 476 



POPULAR MECHANICS ADVERTISING SECTION 



DA 




At * e °* the man v»«° v °°* 



A MAN cannot conceal abiiitY- And the 
man who is determined to go some place 
and is doing something about it cannot 
conceal that either. His associates feel it 
and his superiors recognize it. The man 



who looks ahead knows the importance 
of training, and other men who have 
looked ahead and gone some place know 
that I. C, S. offers the right kind of train* 
mg. Look ahead — mail this couponl 
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This mnn 'hntl job in 

Wanted more pay and bolU>r\ 

job* Lurntd Practical Draft*' 

itip at hnaia frtiTin Kntrinecr Dube. 
Advanced, steadUf, inerettBed hi* 
earning! enrw jdernbly, became 
full- tunc draftsman. 



ThU mnn barl routine job i’i 
shop. Would (fko to earn mnri! 
Enoiw, advance U< better job, 
but does nothing about it* ill 
be doing eaiUC wurt; £0 j tara 

from nvW, 



Better JOBS Now 




As industry revives, who is always 
needed first of all? The DRAFTS- 
MAN who dram the plans. AFTER 
that the steel mills, lumber mills, 
brickyards and others start get* 

tins busy. Recovery in business 
and most industries now seems 
well on the way* 

Government efforts to help are 
making things hum. Ib some 
■i»ccf**/w{ riv-cUnto, factory towns a shortage of drafts- 
■3ij4ii ft fjs ifi to psiit ha, me n appears at times* Many 
E*tvi>iimhmdti*c*ifoo. draftsmen will be needed 

On better jobs “at better pay and shorter hours. 
Who'll get those good jobs? Of course, the men 
who have prepared — so* prepare now! 



drafting Lon tin 3/o#< WnduMfri**M 

Ahead of most any other work is Drafting and 
Planning for mechanics, builders and factory to 

produce. It leads them all! 

Here Is Your Opportunity! 

Yes, here is an opportunity that's open to those who 
know how to grasp it: — At a few dollars a month, 
students get complete training in drafting by mail 
in surprisingly few months— Engineer Dobe teaches 
his students until thoroughly trained and until 
holding a good paying job* Trained Draftsmen enjoy 
good salaries. Unless you get a satisfactory job:- — ah 
your money back. That’s Engineer Dobe’i guarantee. 

No Experience Required 

With Engineer Dobe r s method no previous experience is nee- 
tssap, High School education not needed. Everything made 
plain* practical work from the start until you're in position. 

Time is money. Learn drafting in your spare time. It's high 
time now to prepare. Don't wait another day* Send coupon 
for Dobe’s free book. 



ENGINEER DOBE tib«1y3n«,!l|. 



Start NOW 

Win PROMOTION-DRAFTING 

M you're & mechanic, a knowledge of draft smanship may 
make you a foreman or Bunenntendcnt in abort otder. 
Gee owl of over nils and draw the pay of a boss. If you, 
ore a boss, learn dralhsmanship* a foundation stone of 
many a line of business. 

in every walk of life, practical training in draftsman* 
ship will prove valuable. Even if you never accept a job 
as ft draftsman, will you not be manr# ahead hy taking 
Engineer Dobe a course? 

You’ll be amazed at the speed with which you c ftp 
learn in your spare time by Engineer Dobe's Practical 
Method. Send coupon TODAY for free book entitled 
"Success in Draftsmanship”* 



All Working Tools Furnished 




Free Book S 



i ENGINEER DOBE* Div. 3376 liberty ville, M_ 

| Send me your free book "Successful Draftsmanship"* 
! Please explain how you assist your graduates to good 
I positions as draftsmen. 

I BT 
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EASIER WAY 
TO SUCCESS 

ELECTRICITY 



LEARN THE GREATEST INDUSTRY OF THE AGE — TR AIN NOW FOR A REAL FUTURE 

Finance Your Training/ 

Are you dissatisfied with your job? Are you out of a job because you lack specialized 
training for a live industry? Is your future uncertain? Then let me show you an amaz- 
ing* easy way to get your start in Electridtv, where thousands of TRAINED MEN 
earn good pay. Where hundreds of Coyne Graduates are drawing Good Pay every 
week. Coyne has been training ambitious fellows for the Electrical Industry since 
1B99, Whether you are IS or 40 years old. Electricity tlvru Coyne training offers you 
a big future — and you can start training any lime* 

Opportunities lor a good job, or a business o£ your own 

Hum sh YOUR life opportunity. Every riny brings news of m .“W developments tn thia fasciTmting. big- 
pay livid, with new jobs and a greater future for l he trained mao than ever before* U you arc ambitious 
to get ahead. 1 wain to lidp you, MAIL THE COUPON BELOW and I'll tell you about my li nance 
Jjliin. which Iran cmibled I halt h n ndt) to get C-Mjne Training wjlh very tilde money. Get training first , 
then take IS months to complete small monthly tuition payments starting FIVE j+f A JO 
MONTHS after you begin your training. This ts not a correspondence enurso. 

Learn By Doing* In 90 Days 

nn a AW That Coyne Training 

Jr nUUr Got* QUICK result* 

"'I OWT my electrical success to your 17-wcek ilm> 
eiturac." nri R. It. Uni barter of T(U!)™jhi: t 




The great Coyne Shops are famous the world over for (heir Unusual lAtrn-bj- 
Doing method of practical, individual instruction. There is no book study, no 
reel t mg — you leant quickly and thoroughly by doing actual jobs under the 
personal guidance of trained instructors, on n rtvuL outlay of maelmu-ry and 
equipment awemhled strictly for training purports. That is why, in JS short 
week&, we are able to take fellows without prciiouu experienc'd or a lot of hook 
learning, and train them for their uinrL to a peal future, 

many earn 

WHILE LEARNING 

If you need pun-lime: work to 
Mp pay living npiihi's wblk at 
school, tell ua your problems and 
we may be able to help you as wc 
tiiivi; foMttdrcda of other itudentP. 

Them idler you Emil Mate. nur F urr 
Eftlpkiyulertt Depart inert t will cive 



Wi±k| ; if Lev leaving prli, h l | 



__ Two 
book a wiring jub.’ 



you life-rime eiiipiLiyinrut scrvu’t. 
Every Coy nc fltiulUjiU: .iLn re- 
ceives a Life Sriinl.inhlp, with 
free technical and builn «s service 
utk] privilege ol review a l any time 
witliuut additional tuition chartfe. 




PREPARE 



for lobs 
like tbeve* 

DIESEL OPERATOR 
ARMATURE WINDER 
AND TESTER 
SUBSTATION OPERATOR 
AUTO ELECTRICIAN 
INVENTOR 

MAINTENANCE ELECTRICIAN 
SERVICE STATION OWNER 

und many other money- mating npport.ua- 
I lies In ilic Electrical field. Learn by actual 
work on Teal ilrnumiH rneint-g, pevvrer 
machinery, autos, flwitchbonrds — equips 
merit fangiaa from dour India In llffce 
power iiauujt.iv, con troll ;md gcaurutor*. in 
f u LI tvperaiiort every tl ay, 

DIESEL ENGINES, REFRIGER- 
ATION, AIR CONDITIONING 

Trained men are needed in these rapidly 
expand ini held?. --two of the £ as teat urow- 

b'LH incluatrii-H. m America today. EiifcEtt 

puw I ‘ ill including iiuuuvtlun in DIchI 
Engines, Eke trie Kef 'riKcrat mu and Air 
Conditioning at no cltru COlb 



r^iorta E. O. bi-rndc. e>; IlliitnEn, ‘"and tire pruiiu f mui 
tiiin uti-c job atone more than paid r'nr tfm entire 
euuruv." A, C. Hoehnk’ rji Ohio suii'H '‘Rjw^vhI several 
laisea in pay, din.- to the in lining E reet-ived at 
t:uyne. ,r And 1 Could ndobt frnui huBilmifl of alnilLir 
h'lit'ra Trami aumwsftil Coyne-trained men. What 
ihcj have dtrtie, you should bn able to da! 



GET THE FACTS 



NOW 



COYNE 



HOME OF COTNE SHOPS 

Tlrii 3 j« eni* fireproof modern home wbadn 
is Installed thousands of dollar a worth of 
Electrical equipment. Every comfort and 
ei in i/euieri re inn been arranged to make you 
lupciy and contented during your training. 

H. C, tXWtl, PfllSIHHT FOUNDED 18133 

ELECTRICAL SCHOOL 

nn 5, Paulina Sc D*p L, 66-"Z, Chicago, Hi. 



Coyntr Eh your great chance to get into this big- 
pay skill. Thia school is J7 years o$d . . . Coyne 
training in tested. u\wl It costs you iuii.liiti£ to uml 
out obail t tliii pmuinjfly easy, praetlo] Way CO 

Lie Bin ceM. Sirpply in nil l fie coupon below and 
I'Ll sebd you the big. free Coyne 
brmk. vdtli pbatafiraphs . . , facta 
.op port uni ties . There's da 
obligation ■ , . 30 act at once. 



Send Today Cor 
this FREE Book ! 



•H*C. LBW 1 S, President _ 

I CayngEleetrlfglSchoal, 

| 500 «. Faullu fit ! hfb H-H, Chicago, 111 . 

Without obligating Win pend full tl«ul|i of ymir 
* "Pay-TulMon- fi. Iter -Graduation 1 ' i luujuiJ Uij£ 
^ Eree lliUdUuicd Cutulifg. 




Aidinr. . . 



| A rftfrpw . 



I 



Ctly 

Mail in envelope ar paste on a jpoatCOfl). 



iriiert wriflnfl fo (‘itft'rrfT^cr.v PajfJM/riF iTrt Jjfinfoj 
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Arrest Him, Officer! 

I'LL HAVE COMPLETE FACTS ON 
THE OTHER FELLOW TONIGHT! 




Follow This ManS 

S ECRET Service Operator No. 38 is on ihefab . . .foltaw him 
through all the excitement of }iis after the counter- 

feit fjrmfr. See how a crafty opera for works. Tell-tale 
finffer prints in the murdered Kiri's room that help him solve 
the great luystpir! BETTER than fiction because every word 
is TRUE, No obligation, just mail me the coupon and get’ 



FREE 



The Confidential Reports 
No. 38 Made to His Chief 

And the best part of it aH is this— it may open ynm* eyes to 
the great opportunity for YOU as a well paid Finger Print 
Expert, This is o young, fast-growing profession. The kind of 
work you would like. Excitement! lliriM Travel! A regular 
rrktntfily saiaiy. Reward money. Amt remember: graduates of 
Ihi3 school HEAD 11% of all identification Bureaus in the 
U. S. Quick! Mat! the Coupon NOW and I'll send you these 
Free Ccnfidentiai Reports! 

INSTITUTE OF APPLIED SCIENCE 

1920 Sup ny side Ave r * Drpt. 13-56 Chicago, llltnoii 



Institute of Applied Science 
1920 Sunny side Ave* T Dept, 13^56, Chicago, Illinois 

Gentlemen; — Without any obligation whatsoever, send 
me the Reports of Operator No. 38, also your illustrated 
Free Book on Finger Prints and your low prices and 
Easy Terms Offer. Literature will NOT be sent to boys 
under 17 years of age, 

Nam 



Address 



Age 
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LECTRICA 

ENGINEERING 



L 



A broad, basic, intensive course 

Complete in One School Year 

ItidiiJcR thi- fitfuiti mm fain nf Kr/nVfnitian, 
Condrrion rng anti Etet?tr**nicti 
F J ice t r .%kATi i ts under skilled instructors for new op- 
portunities in electrical field- A pproved by educubum, 
endursed by industry. 43- years' RUCUmfiueiperuaiifi. 

Theory and Practice Combined 

Theory ami practice arc closely interwoven in dn.P*- 
rofitn attd laboratory, Fireprihof doneitoria, dining 
ball, la bora Lories and shops. 

Prepare Now 

Blian men hold re?pn risible technical and caeca Live 
pooitiutii, Catalog on request, 

ELECTRICAL 
SCHOOL 

119 Tahomn Are., Washington, D. C, 




bliss 




-MECHANICS 
6 WELDERS 



Amo M eebiinits anu w riders .in* m 1 ii ^ du- 
munit C ompbeic courted in are a ml 
acetylene welding. body and fender 
b limping. (pray pain ting and [octal Tin- 
lutilnn;. Pay While you learn. Enroll now 
at ifiMlil lew rates. Write today, 

Michigan TRACE school 

17 SB Weed ward Are.. Detroit. Mich, 

H 1 Ip If SCHOOL 

FOR UO¥S 

JZ years eld. Backed by +0C ycHrioli JcauitT raili' i .n Lind • i- Fre^ 
para for all culkjp * and uni venittn. In^pirinu; lunation. Fittest. 
[=•■■■• unit lei uI[hisit:.: . All stKtrta, tn l mil u:: < , 1 II and I 15.- try 

JUlT.C. Catalog Mu:i;. Can plan, &n 20, Prairie in bhien. Wli. 




CAllPlON 




AT HOME uu ixi 1 L. iirtt Ly 4 Mir il| M ill rn oil j 
■ ■r -nisi.l nyKbFni ill lEiPtrui'tLiiEi every part (if tin 1 
Wiirh RTp«ErlTtf I"r ad r a i, home, You ran 
care, nuinr-y whilst learn ina and pm parr yaurarU 
for il well I'li/iiLjr IKKiiLlsiD fit Hlar< ml bu.-iirjv^e uf- 
ntf trimplniiii our etriira of immutiai. Cinrnl 
watch r*p|«nlr*rt or* 1 in demand and ecu era! ly *am 

v»'ry *m4 snlarimu For part irulare njrp I v to, din 

Wlicenfln School of Watch flapairing' 
IU «L Huu il, MlLWAUKU, WIO, 




DTijmctAX, 



mrT anarr m ■ 

t .r, W-. 0 Ih* till 'll 

*, Djj. S>-i. Lmt IfT 1 1 

; ‘ !>x HI. T. $£HBqiL er M ECMAMlCAL OEBTlCTHl , 1iS W. I 



ltr..i ir-'|i'-“K 1 rn :■ i »fi 

Tnut> 1 11 HE. Afh M C 





Entertain for all eccoatons. Bttwl SI ui> 
Produduit rruitmm uf £3 Trick Drawing 



lor Luiufh 



fltructlone. fatalnir of ( ban Talk Supports Frw 

BALOA ART SERVICE. Du P t, K. GahkOih, Wit. 




t ) Vlllaga Ciiriw 
1 )p. O. Laborer 
' )ft. y. B. Carrier 



l^peeul Ateof 
i )Citsipi»h inRpeetor 



Mail farrier 



WH Ly 
* IP. O. Clerk 
■Slwk Clerk 



l > POSTMASTER 
( J Elevator Conductor 

[ JAiidil-ar 

< 'Sir Lrlinfl raphe 1 

( lU.e, Border PaUol 
{ JTf laphmp Opr. 

C )Wilrbioati 

< )Mti 1 I til pH tor 

specie! lnvesi Itiitoft ISretti 8ern» Opr. 

Typlel { )Fi!e Clerk 

OZMENT INSTRUCTION SERVICE. 
Depi, m St. Lou If . Mt. 

fir ml nsr HTiMB rankTilAn, "Eln;- t. l^vaaUfy far 
lidTernnunT fiqlwihi M rrnri r J “Jf ^ SalariuF, 
1'GliMrip. npiwrlotvlLlip. rlr, ALL SKh'1 in I I* 

■Vamp -|.,,,,. + .x.,,i, B ,,a,^.. + ,a 4 + .. .... 

A4dr»t, 
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Be a Radio Expert 

Many make $ 3 fl $ 50 $ 75 a week 

I will train you at home for many Good 
Spare Time and Full Time Radio Jobs 



4, L. SMITH, President,, RiHlIfl InnlUl? 

Tlx 1 IHtin who Itjih directed the hum!! rctudj 
trainjna uf mure si'ii' i'l fof the Hud i-i fpiliwtry 
than aim other man in America. 



El road casting Stations 

Employ muucn, niKim-Lira, dpcratorH, In- 
■l Altai ion Mid maintenance men fur 14aCi- 
ualiiLE jobs mil jki}- up to 33,000 a 

Sat Servicing 

Spare time art serr- 
Icing Mys many 35. 

$Hh $!j a week cxlrn 
while learn lue. Full 
time iHiJTk’imi payi 
b'i much an Slio. JoO. 

$75 a week 



Loud Speaker 
Systems 

Bnildirjjf. Install inp, 
ierirtElitR ami opcrel- 
ihB Dulilie address 
oyalrma jfl another 
trowing field fur iulti 
M i ll fruLEi-CrJ in HailJu, 



HERE'S PROOF 

THAT MY TRAINING PAYS 



Da jqu want tn ThSltO more money? TU- 

dm ulTcra jwu cuiiuy cppurtoiiitlp* fur 
Mill-] id I in; siinre time and lull littw juh*. 
And yiiLi duh 1, bBTe tu ylfu tip S-iaur tire.-i- 
ctiL jnb nr Icare Jujnfir - and ipenrl a lot of 
tmmL'3' to i li-id-u Liiivrt. 

Many Rotho Exports Mohp 
$3&, $SO r $75 a Week 

Radio bre-ul ua.it LU£ bUUots employ CUgi- 
neeru, opLracorfl.. station mtuiu.gtTS and 
pay lip to 35,000 a year. Si me Iiua- Had in 
set nt-n i ; nya ini much as 1230 tn 3500 
a yeor— full time jobs with Budk jobbers, 
uiunufitctnrcra ami denlers im much An 
53D, $W r 375 a week. Many Ha did Experts 
operate their own full Unit or pan. tunc 
lLaitio hjlIls tend service buiinesH^x Radio 
mwfflfii luffh and johberii employ tcitfru. 
i nii|K'LtL!rd, foremen, encineerB, servk'L'- 
iiiyn, paying up to K,fHM a yean Radio 
operaturn on fillips jfel Bond cmy amt mu 
the world boluk. AntuNuuile, twl Lie, 
aviation, commercial Radii and! loud 
ajrtiker ayalrins are newer tlfldd offering 
jjowi omrort unities BOT and for lliv fiq- 
lure, TulmsfOD rrmnlaes to mum many 
oviisd jidjrt Him i a. 5Eun 1 lime l ruined lire 
I h riding fimd jobs in UlrmJ bntn'lirt of 
ItiL-liri, ltomi thuir sl-itcmi hlj. Mail tllfl 
coupon. 

lborf r Q A Real Future tn Radio 
for Wall Trained M*n 

Radio already g-lieo iohs. to mnre than 
aw.MO W4 ipse, in jsa over SfflW F miiffli 
worth nf seta, tub-es and piariK Were -rid — 
ho incTrase of 3#',c over ISr3tl flier 1,- 
100.000 anto Raitioi Hire wild in ISHa, 
more than ul 1 IK54 : £2.'>:hj.DW hfnncH are lu- 
llrty ^illLjj|'h , < 1 with Ridkm. and every yc;ir 
ntilllKma uf these seta (fo tiUt of dale Olid 
are replsfiHi Hith newer iuckIfU. Millions 
more ru td sen ieinR, new tiiTHM, n-naire* 
Die, Brnadcmlib^ filatknu psy Lbeir em- 
ployetii {eicliiaiyC uf artiilal mure 
tli an ,tt>j,iJOO a yi’a r t And Radio 
ha a new Industry, ptlll ffru-wlnc full 
A few hundred 530, 3®, 3T5-o-VFerit 

aha tin VC (rrrtTll in thuu^amk in leas 

him 31 years! 

Many Make H r $IO, $15 a 
Week Extra in Spare Time 
While Learning 

I'mclleally um-y nciphborhtwnd nee^la 
p Itood spare time Hcrvicemnn, Tha 
day yon oti ruh I start scadiDE you 



\ . ■ i ra Mrjney JnH Shwts. Thtr shoir y^ii 



1 1"-. to do I'L.uiju repair jnb-. that you eim 
t.i-lllban rjuiclilyl TtimuidirmtyFfUr IrUln- 
iitg 1 stud you plan* that milts girnd 



Tf time rjiLHiey— 3C00 i j 3o00 a y far— far 
Imndledi of felloWd. My Ire Inina ia fa- 
ri! - ia iw ''the Course that pui* fur Hadf/ 

I Give You Practical Experience 
,My Cnuis; is nut all baok troistna. I 
send >liu r-in-id.il R.u'iu fliiiipmcni and 
sIjuW iml how Lu conduel eipL-rjint'Uta 
and In i dd cireuita whiuh illusLrulu HilpuT- 
lint pri ne 1 1 il l'S n-etl In utmiem Undid re- 
cnyerH, braadeasl stations unit loud nptaker 
i rial nil Liti-rniH. I bJjoW you tin nr tn t mi Ed 
Lest in £ a p [.urn 1 us fur Ur; in Apnre lime 
wprk fmiD thi>i equipment. This SD-M 
mo; hod of training in,4; i -a leaminjir at 
bnluH lMerea Uml. Inselualiua. pnietleuL 

YouGet a M oney Back A gpee me nt 

1 n ui sn s ; i r o th;it 1 can tr-nri J uu. sacceBB- 
fully that I nuree in W'Tillufl tn refund 
ererj' rentif you nuy tnu if you ore uol 
put l ulled vilh my Lcsaom ana Inutrudioa 
Senicp when yon RI3 send vnn el 

Copy of this niDi-unu-nt With my I’rte tkivk. 

Find Out What Radio Offers You 

Ai'l- Ti>i1 isT- Mail the coupon Suw for 
•‘Rich Etri wards in Riidin. Jr Iffi. free tn 
Any ft'lliuV sji er 1U yen re old. It describes 
Radio's spare time and full lime cjrpor- 
tuidlin B.in.1 tllriHe t-nmiiu! in Tele ? hal nh ; 
tella nlinnt mv training in Radio ,iml Tcle- 
rin-inn; !‘t«ow» yon sell ml letters from men 
I have trained, tell Inn what they a r,? rjolrtpr 
and eamiuR. Find out what Radio offers 
YOU ! HAIL TDK COt'f'OS iu no 
cincloiw, or |iasle ou a postcard— NO W| 
J. E. SMITH, Prwa.i KmlftiMl «adig InsUtvta 
Debt. «nP 



t 



110 Monthly In Sotrt Time 

''1 wnfk 'id Railk' [>*rl Elme, vhll tieMliu; 
ni •} rrj?uLk.r job/t&iace CDroUinr fire- 7 l'itb 
p.r- 11 , ; liJPr hi'i't.ll'i-i! (1 r .1 n 1 ! iwi * t rrj 

ri&'&ST' ,s 

Mak«s JSOto $60 Mgw 
a 



This Coupon is Good For . . . 
One FREE Copy of My Book 



iliiniton 



C. 



J. E. SMITH. President, Dept. Ajp 
Nilional Radio lnsUiute. WasHin^tofl, D. C T 

l>ear Mr. Smith: Without obli^nt jnff me, aend “Bileh Rewards in 
Radio/' which points out the spare time nnd full time opportunities 
In Rndfo And explain your Dd-Erd method of tmlning men Hi home in. 
spare time to become Radio Experts. { Please Write Plainly.! 



Ppiritd Ptiibile Addmi Syilfi" 

"I hft'-i' a V'jBiti' D with the Icr Ahwrin* 
f.'iril ^errdi^B. inu*r>litijr thp ] J ublk Ail- 

drrji Ki>1:vi:i Is 1A. I ll 7 Hull CimitwLU 



NAME. 

ADDRESS 

CITY, * 



--AQE- 



.STATE 



lVfjijJi writing to ndvcrtisors phane wieiiHots Poptifrrr Jrcchtinf'Cff 
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High School Course 
at Home 



Many Finish tn 2 Years 

You am complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
—prepares you fur entrance to college. Stand- 
ard H. S. texts supplied— Diploma. Credit for 
II. S. subjects already completed* Single sub- 
jects if desired. High School education ia Very important 
for advancement in business and industry and socially. 

College Entrance 

During the past 14 yt-ara, our lliph Schr 
ha vi' Been admitted to ridterent Universities, 
Colleges, Junior Colleges and Norma] Sclioots -*80% 
of them without entrance enaminatiEjn. Course also 
prepares for teacher s' Certificate and |ire- professional 
e lamina lions. 

Busine$$ — Industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate kilters and re- 
pons — do figuring involving Algebra arid Gwiiselry — 
talk inlelj igentiy On milt tern requiring a knowledge of 
Geography, History, and Economics. 

In Industry — * Media meal and Engineering lines-- 

f oii must have at least an elementary know Ledge of 
hysics and C lie mis try — be able to figure quickly and 
accurately -know something of Mechanical Drawing 
and blueprints — -and be able to talk and write ac- 
curately and dearly on both your work and utdinnry 
topics of conversation. 

Our High School L-ourse meets the preparatory edu- 
coliujtil require muni a lor Business and Industry. 

An Educational Institution 

The American School was chartered in 1897 as an 
educational institution, not for profit — and is exempt 
from paying federal income tax like the best resident 
College and universities. 

Don’t Ee Handicapped — 
Complete Your Training Now 



Be a High School Gr^uju-! 



20 Other Courses 

Ov-r Iflfl nwCwt Fdaeitori, Eii- 

h i r *■ I-**, m ri 'i Bsiinm U fn 
nc-lprd prrparr wir opH’iaJ hn— 
■Iruj’Unn nm^irrVtl which In 

1 by iwn# Ti’Hiijrr-C prtrailD 
lira, li. S. Navy. and 
of Mn,r-.ii..-l,n l Cnri'’!*, 
j'p nlfirf VAU Ijlnillr tmlninr 
at tiiimr Cur th» hm- tit/ln* 
llm'-n of [nduMtry and tiLuiti.^g., 
m* I UK-4 IH thd mui^utt. 



Prepare yourself fur promts 
tiiirt J ■] It UKi ntsu : l mj I nd U >r- 
try — (nr the PmlrKiuonfl. 
College Entrance and #0- 
dnl No matter 

wliiit tine you muy Belert. 
High Schooi training wilt 
prove Lnvdujbli; La you I 
OlEf nlEnji-r;Ltc; fees cover 
pit i n m ruction. standard 
triHnwlii nod Diploma. 
Ku*y monthly Irrnu. Oet 
ahead in life, Sturt your 
training MOW! 



Mail tenant for information about line that mteretti y mt 

Amtrkan School, Drixel at 5Bth, Chicago 

Amnican ScbMl, BepL H-f4$ + Drgnel>t5Slh,Ct)fcj£0 

Tell me how to train far njeem in line checked, Mo 
ohUgition. nMifth School Course 

□ Accounting & Auditing 

□ Architecture #c B’ldlnfi 

□ A u (u mvlirr E a||l n' rl n 4 

□ Uvilqeti MijUjfmrnt 

□ Ootn - trei a 1 A* run ayu lea 



□ Elettrlnl Engineering 

□ Electrical Hem Rent 1 n 

□ Air iJondf tin n I n g 

□ Ctrll Engineering 

□ Complete Lin 

Nunc... 

Add rew 



□ I)!l-scI Engineering 

□ Drafting Jk [MilHa 

□ Liberal Arts 

□ Private Secretary 

nHl'trAtViiC.PA.) 

□ Highway EdLiavj 

□ Mechanical Kci’r’g 

□ Radio Jk Television 

□ .Sales man ship 

□ Steam Engineering 



W'ften u'Hfitttf y feast: Popular ifwhflttitf* 




GOOD MONEY FOR SPARETIME 

in ni] mj. .Irl p.-Trlli* ’ 1,11 Eli* [Icr-I«n:| Oat fiw 

I v- a. m u r,,J .ji; i.' L l.v i«"Tni tn iji-pi r*** tJlFM. bride* 
Tfiya, tif. Ku ifpuaMr mmmiii . Abj. 

■ 1 r. ' U'.-r--J nil It kdjl.p1« -.r(p‘' lli4lli':j. 
*qd tuti rnrii m wu kurn. Ki r ry! Jiji.-r i m • 
[Lirtfi-d, iiul-.iJLni iiiM.Jj- id N •-■ hk“- f. T 
V .iU Sju d«cuJk.tfi lull is unit rrai'LrVb (>Ul ■ 

11 HO CANVASSING 

JdfI rlt at tit. rut ind. niita ap 
ki i-V.\ a ittk. ap*i*- «ipw i - 
i uil Wrllt i i>d»r for bfc i- 
L i,-l p.j.- I tx'i'k vrid FlRGi 

LESION FREE AbaduMr 

Ml OIW LT--t >•• [U.J 

i 4 fre*. Oynfen in v*m 
liKiUtr, Writs qukk. 

FIRESIDE INDUSTRIES 
DmshI.EE-M, Adrian, Mich. 



ENGINEERING 



decree in 

TWO YEAfU 



B-S. P Egret In JElectrital, Civil. Chenltil, fU0fQ r Wf- 
ch an leal of AeraitaL tical Enyi nueri n [j in Iso pnt. 

L »eat f[f lH si Itiduitrlal oral or wilh (hot Englh tar- 
ing ill moig here. Earn beard. Lew luitlnn, Pn persist? 

Pr pari merit. Enter Sept., Dos., Mar. r June. Citalag. 

I hoi an a Technical Cvllece 

220 tail Wash-lngturi St., Fort Wayne, IrdlanA 





Learn Public 
Speaking 

At hrnne — In Pjmn; t i ru e . M my 

^lan-IrlaLl ■*!« KU-ci.nAdKJiH. and Lhi-irj,» 
•wn),i pa- wit. lf.rLijfr Lu mu,v 

iHm-tiv- I , WrisJ 1 far fna L-. .jLlri, ff«» 

W,nA We^4rr^ ir^ft 3F*rdj ud n^iiirnuiriil*. 

HDHTH LMtBrClN IhSTITTJTE. fim, ■□An 
5401 M-inJilran Lti>kw Chhaas»H INI 



Why VOIU Student* Fdil 



SENT FREE Nc OMigMl+fi UBuy 

■r r*a ania.il— *T*lii^£iij^itr,ir^it^ 

Ilf daja' hy* hn4J«ii — Vflkr* buwi ifb- 
aloalBf lUidhu VOlCb FACTS ri-n bar A«t 
h uudradi uf dqllare 1A **»tj mm nr ■nrr-tn. 
aaetdar a rlmrii. - L" h Vi-.ita Inr *LHi»r plailai 
ar ipaaktixE. M ■rfafi' (■*» mdina-r-ibap Mp4 
11.00. Cn r-tMTr» 

[. FlUCHTIHBEd KriblKS 




BE A PILOT — FLY A SHIP 

If you are stumped at the high cost of training to dustily 
for a Ikentcsiid ■ ftmd future In Aviation, write Imme- 
diately, enclosing Itimp for Information on opportunl- 
tlcs new arsllsblc ter Appfo^cd TralnlnH, under oar . . . 

APPRENTICE PLAN 

Methamx Universal Aviation Service, Inc. 

Stratfimoor Sta. Dept. E. Detroit, Mick 




llcjrkj] Tj-nlay. Wr(tD Inr mr 

«W « R*H.-k| Piiimian." Il f'ntal rtH ppe.,’lmoni uml 
Irlli hnvr ©Ums-S- Iiuikim^I ill wrUe In sr-ttic cirim. Time 
IWJB* 1-liF:. nutSi- vrUi-ii Ofl A e»M If mnel. >;r- 

Mtjini|j fr,r iin-Lmc, W'Mli- l«hy. F, W, TAMBLVN, 

-Ala aip^r- aldfi,. Han in i City, MB. 

RADIO ENGINEERING 

RCA Ingtitutee offer* an intensive non me of high uitiuidard 
ecnbradn^ all phiuoi of Hulio. Pmetirnl training with inotLcru 
equipmont nt New York nml Chioago erhoob. Also 
jippualiuil tioursea nmi Home BlUfly Cnurs-Ei under 
^'No obi ignition " 1 plan, llfairifed Catefeg ea regM-it 

RCA INSTITCITESf Inc. £& 

75 Varick Street, New York, N. V. 
11H Merchandise Mart. Chicago 

Recoin iteJ standard in Radio Instruction Since i&09 
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0 V AT *<>. 
VOUR DOOR^t 



and j^n rn^i^a ^ *’• 

, ft* th-rd lob 1 MVC r«c. 

ROY ALLER 



Pa i' ! 

i.1 0"* 3* 

.1 

tnOin-n IO ^ 

~-^S5 
■:- "T'V:';,’- - 



, * rn1 _,H, Ih* HnTtul« Mrt* Cc 

■&:\r£'Ju r ""Z.'SH'Z 

mi rln*" 1 ^""'‘ f 0ON*LP C. GAMlV 



^p*n 



YV>uMI»li W|l£(H|l, h 
On Oc.lab»r t MK | 

I Fiftillnd IT", CC1UMI 
Gc+ab** ZlM am 

r*'ti»«d <i* ih» H#ft[ 
b*»n *blf +e 4*1 Ih.i 
tKk! you girt nit 
bul i-lt-a UibF wka.J' ■ 
i rtf 'i r 'ij at t niff l q 
at lh* *nd el iizf v tf 



*c*.»ad my tirrA cata ir^tt] yfryr Selipgl ifcfrw "9 
f i'»rt»d <P tuf WtuLtiJ.* btd+o* CompM, 

I lnc« Ihjt rf t Ji.idn'1 b.ir lg« III* traiinn^ I 
'* 11 D-*l*l El*gi*l*AF;iyg , Sch-?l3l. I * 0v 1d k«.-* 

|Db |l -11 not 4K»lp tlb) - C o-p + f *|- 4n .J tialjp 
lp i »«" arttnd'^q sctic.pl ibts ^Jd,,- (.flit pombli 
*« gi^*" •»* <hir I flrrMitd | n c dutF.Hy | 

tf'f and h*i* htfln. ij.p*n th* pr trivia til a r i l* 



Priril. KenTuChV, 

• Wnfi. in Tike up ihe courw offrrf d by 

HfmpMI DiCIfF School!, t w« smj n-}yr JIT. 

upe* r.i^'.dijni oF |hr: piri^l I'leitf.f 

dtpjj lmi;nl .irVj Municipal Witlf Wfltk.1., J 
thr«- F>nrlb: nm.H.an dolUf Riflltft I Ml flnjF 
my prevlOUV PNTM'n^rKe QUJliFlcd niy to FU'SHi' 
.a f 1 ,ic t c .* 1 .ly th*t fhi7 HttpuMI School! o-IPei-td 

Fhc' n'Kl K.^ihly wa|nii<d. jCc i-eti -Te J . v • C.lioive 
Oil 'd en^ippHnflg sehoql, ^tn-i »ts highly *h- 
dof-pfd by thr eii|E««i? nunii^chjrfrtj svch 

a, »-»0 Otbtfr schrysF n IK chiiS 

H J AOHEE. 



t L SCHfwM 



I 4 (t7 ,«lir4 Ipr +h* 1nmr«*t:4n-t H*r«il. Qa’-pamj i CK-iiq 
Off<a and but * l#tLif»tf*Fy iflb- tht m* 

¥ g« h. >i a gn.h m* ibd th# lict tb.I I hi ■ MhmphJll qr»d«-i'- 

■" *** *• ™ ”'" l “'' n S1M *„ F WUl F 



"GO WIST, YOUNG MAN, GO WEST" wat 
One* the slogan of the day, but now the voice of 
opportunity calls; 

"GO DIESEL, YOUNG MAN, GO DIESEL." 

Those that have heeded it are entering the fastest 
growing industry in America* Many are now, and 
thousands more will find fame and fortune in the 
Golden Future of the Diesel Industry. 



READ on this page what a few of our many 
successful graduates say about Hemphill Diesel 
training. Visit the Schools and SEE for yourself 
the world's largest assemblage of Diesel engines 
tor training purposes. Then you will KNOW 
why Hemphill graduates write letters like these- 
Send coupon for free copy of "Diesel News" that 
will open your ayes to the opportunities for the 
trained men in this fast growing industry. 



HEMPHILL DIESEL SCHOOLS 

AmrriE*"i Original Eidviin Oicitl Training 
tnibfulipn, l«i(td only il III* iddrnui 
lh0WN btlow and In no way ccnn*ctrd wllh 
Mf arhif kl**b. 

HEW r«K. 1 l-Ji Quhii it**-, L I. Cl+T 
DETROIT, 3| + l Wnl LaF IT A BN4. 

CHICAGO 1014 LaitaBa* Itml 
M-t MPMI 1 . *17 M-annp-a A, , n.M ■ 

AIM ANCtlU, J 1 1® Vfi Kt*d 

lEATTli, SOI WAtlUhi NaiTh 
YANttHIViR, «. C-I USt Or*#rlW*tl r 



Day im 4 Night 

d*nl Ciwnti, ami * 

pnif i Co m l>in jf ion 

Haiti* Study Cfeun* 
with laftt ihbf* prat rit* 
art rk* only Caurui 
«limd by HtMpklll 
Oi*a*l kh**li . , * 




■ HEMPHILL DIESEL SCHOOLS !*■* HlMii *ddr»al 
| I am lulirtiltd In capitahxlnf on f So rwFng f« Qi*i*l, 
1 Pleaie land mi bn "Diaicl J-n J Pr«F |h*t H|*p- 

t hill Triiaini Pin 

t Hint 



■ 

1 

I 

« 

I 





HEMPHILL TRAINING PAYS 



Trli f fi ic rit in fj to nth'* i - t id t: rjt i*b <i ,? r’ nj * ' il f. i ri ii Pnjut Icj t M rvh ft ji Ira 
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9 No one:, of course* The reason in simple 
— lie hadn't a c humic ill n ru.ee where speed is ihe 
requirement. In the name sense, on imlrumcrJ nmn 
eanriul achieve his dream of progress in a business 
race where training h> the deciding farlor. Many 
ambitious men today arc getting the training they 
need by spare-time study of international Corre- 
spondence Schools Courses. And many oilier* are 
modernizing their training by the same method. 
Remember , no one bets on the man uithout (rein* 
ing in this modern ogc. Be able to bet on yourself. 
Mail | he coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



fin* 5-64n.ll. SrranOin. P^hn#. 

\VJ UavtIL efisi (ir DblLfitlon, plena p actn] me a rapj ef i'<inr t>- >ikit't„ 
Hh Whn W jni and Why," and full particular! aIjmui cln- tubjeel 
IitTuia which 1 ti ti'. rj marked X: 

TECHNICAL AND (NO USTH1 AL COURSES 

D ArchitMl 

P ArrlijLiT’uriLl DrmCtniikui 

□ EmiJdllut KflLliiintthM 

O ConPiislflF mii| JiuiJdef 

□ Structural Driluniu) 

P B t r iJc L uni Iluiiokt 

□ EImLtiaiiI EmiuMr 



G LIloctrLc E.iiililjjia 
O W eliikn*, Flu-trie an,! Gm 
□ llJ'ildin* iHhcs-p BlurprtaLa 

G T< l L't’i ilJ iS T-fktiifl*nf 
n T*l n y U<Mjr Wctrk 
D Mechanic*] 1\ nj 7 in**i*r 

O S[r-i’]i.nrjirpli Pr^fiabi 



P Mjiehmiat 
P Latteramakrr 



□ INumUni Q lint ins 

G Air L'h:'[i ■ 1 1 1 Ni'im 
G -'itea.rn h! tixi-ELFcr 

□ rftjMjm Klfleifia Etiatei-rtne 

□ MrtLhV Knamcar 

|_! Civil LtmiriMr 

n HJih » mi r Eutkii# 

□ Priilp ISnjinn 1 ! 

□ Drill na ami BuiMiug I'airmin 

□ tiurvryiB* and Macejihu 

□ Itrfi ■£•-■■* Liu ii 

Q ilmilla LI IL It. [.iJL'LiiEinljvra O Air Brakea 

G 1C 11. .Haelinn lVdrfim.au 

□ ft. 11. £I%1 m 4 mb 



G Sh«t M^lal Waf k i-r 

□ Jlrat Tf'Pn tfd.if’kii of Mntq.Jn 

□ MunbccinrciL of InrcatlimA 

G Diesel Lunina* 

□ Ar4*iimnv En|int* 

G An Lcuutibila Mac Km In 



□ TwInaW n t ’Kin mi* try 
L BnlliniuLw L Coal Mjjiiuf 



TI ] 'ijjfcr i 



G N nvlaa kind 

□ CoWati 

□ W<wl«4 Mualuluriiy 

0 AfrinuliurB 

□ Fruit Oitiwlni 

P IVmlMv Faridint 
BUSINESS TRAINING COURSES 

D Bualmrrm Manaaetnent O Hunlmra* Curron t'du-lrnrr 

□ Office MM>a«<iiiLrhl □ Car4* Q Hldi;* 

□ J ucl in L r luI y [ aitaf'Tiiiiin'l □ Ji LcjiucTupti y *□ J 'lypinr 

Cl Traffic M aiLaK 1, iir*nt □ Civil llrtvir* O Mail CitiVT 

D A^r^UfiUihCr C PA. □ BaiLw Mail n«l 

Conrtiitig C Uoukkf^plruit □ Grad* Knb.o*il Bulijar I* 

□ KkcnLarul Work □ Ihirh JHVhiHsl Subject* 

P Coat Acaoumtomt □ CVilleK* Prop oratory 

G Salesman*]! Ip P AHvmWa* G Fint Year CuHi-aa □ Rim n lah 

D EWvb* H<ati<™ Saleamanahip □ IHuatntlntf □ French 

Q WiJlpiiprr Llrt-imliiii D Cartmnim □ ].iilnli»f Dealer 

Sa(n*Eiixtaabk£- O Apahmrui M4hi««iinDl 



. . ..jj. i , , ., L i?r, 

A Jdr f , rr „.„. r ,,,, mrt . 



CO I/.. 



Jit Hf n, 



FfrirM r«(r(m 

If you retire In Can/iilti, amd t Im raufi#*! Iff I Hr ^nrrrajlitnol 
CtirrrifwnrffHM .SrhauJi C'^iiidUiN Limited, if-oulrjul. CqniAi 



TTfceii writing please menfion Fo/ntirtr Mechanics 



HOTEL TRAINING 



Jfrllw PmJnmi. ..SttbiUnfMl 5alifsei.-^:i*iini Haw fernra-e 

lUrn’n-alnfl upjniirtuitiLir* fnr mtimnil n Ml-. I wl,tih- 1 I 

in liDtcmuting, lULtioDwjd? hotel field. Quidity thru 
Hiort 3 ■ptninlicod, intetisivu counca in America - a 
rmly cadiuuvo hotel tnunk« iiutitaitA. Cmw to 
wcM-hiiaritin. I.enro Lu four uiuntha on real liutr.1 
«lLutFm*nt. Study ntnitr expert histrurtcarn in. 
*200,000 npecially designed institute. Enjoy the 
AttractiLitu nf W cLFihingtcjn while traini nf . Dw 
rhuEMHs itart Sflpt., Oct. Nutiunul Plnrcment Servict 
FREE of ri( nj rlmrf ‘11 Him*- 
!■( Knwlimtr* "nuikiiLe 

E do*I f ill Hpsiirtt, 

'lube, .tflurliimM Utitds, 
Si ! i ui>Ib, Ttn^tAiimEitfl, HoflpxtAla 
| I'vcrywln-tT. T’n-i 1 f'ninliis pm* 
full iJrlluL* — write fnr It n&t r 
LEWIS HOTEL TRAINING SCHOOLS 
Dlvtel^fr «MP-I4ti LV.ikhlnqtnn, tt.c. 




WRITE 

CATALOG 

r/NEWnW 

USED 

BOOKS 



SAVE 

T O ]/£ DN 

TEXT 

and REFERENCE 
BOOKS 

£faed hooks sen& as wet! otnn 
Jt'er (Jth - fflitlion i/glumcS 
IstahttwhgQ i$0i 



COLLEGE BOOK COMPANY 



| .* l. L Tj iT a j. — Jtfjj/ I’M JC£3t t/ Af£3dL/i 



WE ALSO BUY BOOK 




TI COLLEGE 

H. Y. Deare* In $ yeurA Worlil fjvtrurua lor 
t wtm In* L diijiir -K-n in CIVIL Eiwrtrlpjii. 

^Sc?ctkihiitc:u.t. t;itrEfLScal, HaUIu. Atmiau- 
tlfdl KnillruTTlsiif ; htlMnfeiii Admlnlstrutlun 
jimi Aceiiuimup. Equivalent tu tmiuninl 
...... . htMTH to 4-yea r crMime. Tbcww who Jack 

htBh Miprifd may mnio nil w-nrk. Lnw tuition. Low iivlup 
Lucatod In plctnrertijue bill and In’ _ " ■ 

f-I n-tr nnd munj /luv-Ikjt countiiai 
March A£wl June. TlVlte for fflJo/tip. 



nn. Studontu from every 
car. Enter Sept.. Jaiu 




496 COLLEGE AVE., 



A.VCOLA. I ND. 



HMD 

from AMERICA'S LEA DING INSTRUCTORS 

Become A qualiFird Jiii-Jiiiu Instructor In 9Q 
•da^ra. E- *c,r I • nl noc'dl und firiam:| ( il benefits 
eliordcd graduates of ihrl School, lor free 
booklet j. wrilc 

The Amertcan School of Jiu-Jitiu 

P, Q, 3B2 Dept. 6 Toronto, Out 



Help Tdu re ■ Well-Paid PetMien 

II Li.j .vn LK ji - j n r" do — * hu mi- 
ll*' Jiimiii-*r laj-y ftuirpf- EilP.l- i- inl 
"* ^j:itu j**«d Hu fpnnf*i ffijli Ime'- 
!■ tala p4*i* i.'L, ii bp i.. Idas put Ufutk. 

= rb- lu an.lt, rr rr^nr^ rUN'i-^ fttwtr 

-wdi'Miirts nil!. ^ittmTHiiK*. IVrt- DonkUi 
4.1 ur lj-itt, ■Tx«"-i 4 . wme 

tignda. d Huijjsu Li'nlne Mifl lull . Dli . !M , JIJ'iB , H. 1 , 




LEARN MECHANICAL DENTISTRY 

A profession offering unlimited 
opportunities, M --t m .diTn arni 
fomph-ie rniirae enitmnrirLip every 
branrt: Fp-im ( Late to PurrelaUi VVnrh, 
w ilier prapanM jrdU to wnr-. Mr I ><' ri . 
tint* <-r fi q ri yi i u r 0 w ti tHUl ruiw, 1 ndl- 
■i liiujil UmmiKloti pmf tlrxJ ryatnlng 
In (lap or nitfi-'r fcKiwK. Xo b'MfcH-- be 
0lw" E fi9. ' ;iraiMk’ upon fcqtWijt. 

p*n. tu 
M cCAKRIE SCHOOL 
OF MECHANICAL DENTISTRY 
N. St. Phil*., Pa- 
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rJeahn IP 



GAS ENGINEERING 



I'ln Lil vb w af Dind^bfitvr 'prrrHiiii room 
->uqp- of L hr iiulu-lant JWpir mrii'i it 






finj.liJil* eharLL-ii *rifitn* -mil in 
L,ilUt LHc-J. 



S4ud*M* iSf^lrln* r.JrLi.n-'kj- DWw 

!"■>— ipufi-j.: I r.ia iuuI. 




BludnUi nubia? nd | unt imd .1 iin VVm- 
Bd¥«flsi PJairi, 



Btimtunii ...^ibnilini Win hr^TT’J^i r 

Dlnri. 



YOU WORK OK FINEST and LATEST 
EQUIPMENT AVAILABLE IN AMERICA 

Establish ixl in 1905, National Schools' course of Diesel 
Training is the outgrowth of years of successful develop- 
ment. The instruct ton is PROVEN* Over 30,000 
graduates have received National Training. Now, 
National offers the most comprehensive training — * 
actually two complete courses for the price of one — Gas 
and Diesel Engineer mg. Both courses are absolutely 
essential to qualify for best jobs. 

Easy* Fascinating ** S h op- Pf actic e” Method 

The -ility ytm bee in your li-mninrt »t Nnlioind yminturl. rl^lit in with 
a practical job on the most modem (Ijb ami Diesel; equipment, in- 
cluding CaterriilEnr, Cummins, tltCurmiek'Ddtring, 
Venn-Sevoria, Fairhfinka-Mnrse. Enterprise, and many other*. The 
work iji actually a pleasure for eiUidr-ul e- — easy to andtrtta&d — ever* 
fascinating, V ou learn in a lew muntiiB wlmt would ordinarily lake 
far lotufer. 

No Gummy Equipment at National 

The vast installation of modern Dun pmtd Dipnoi equipment here ia 
a] I used by you in teaming yuur trade. You Icatti to a«neinbla and 
dia-iiuerubfe all parts. Learn troubIe-;a hoot inn: operating rind all 
«iflentiah to qualify you for bie^uy Gjip and Dit^cl upporl unities. 
V our instruction ia per&on&lieed under direct supervision oi a lar^a 
stuiT of ex|>em- 

LEARN IN LOS ANGELES, Playground o! America 

RAILROAD FARE ALLOWED EARH ROOM AN 0 BOARD 



QUALIFY FOR < 
GOOD PAY JOBS 



NATIONALS 

Me&tar Training 
Includes 
All Phases of 
Diesel Engines 
Fuel ln|«ilon 
Gas Engines 
Butane Engines 
Propane 
Natural Gas 
Auto-Dierol Electrics 
Machine Shnp 
Batteries 



For n limited time, conch R, R. 
fure allowed to A. from any 
pact Of the Lb S„ 



S\> help students obtain 
part-time jobs to earn roam 
ami board while learning. 



NATIONAL SCHOOLS, LOS ANOELES 




MAILTH IS COUPON 




E he i rk si lcou1ib''<Mh>>'<ljiir f.'i 
d« pultun at. 



NATIONAL SCHOOLS. Lus Angeles. CnllL 
Dept, PMA-'I, 4000 So. Figueroa St. 

PLeaae send Catalog, 

NAME - AGE*.. 

ADDREftS * 

CITY*.., STATE 






I 

■ i 
i 

1 

I 

j 



When toHtlii/? fo adrerf parrs pJ^a sc uirnfitm Foptlfor- Jfecftffllfas 
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in ENGLISH? 



Sherwin Cody's remarkable invention 
has enabled more than 100,000 people 
to correct their mistakes in English, 
Only 15 minutes a day required to 
improve your speech and writing* 



M ANY perron* say, “Did you hear 
from him today?" ' Thpy ihduld 
say, "Have you heard from him today?" 11 
rinme epetl "nilpiujar" ' ‘calender' ' or 
"ea lander/ ’ St ill cthera say "between 
you and I" instead of “between you 
and me." It la jutnt) wiling how nitpn 
"who” is utsed for ‘"’witotH,” and huw 
frequently the eimptest words are inis- 
pronnunced, Few know whether lostwll 
eertnin Worda with due or (wo "eV" or 
"mV or "t's/* or with "ie 11 or "ei.” 

MuaI iwrnnjis use only rnnimon words 
— eoiortroa, lint, ordinary. Their 
speech :loiI till'd letters ure lifeleen. mminionoup, humdrum. 

Every time they talk or write they ahow themselves Lxeldnq 
in the cffentiaJ pi Lots of English. 

Wonderful New Invention 

For many year* Mr twenty ^tudkil The pmblcn-i of creating ln~ 
HllnctlTi 1 habpH (>£ iL u tna rood EngJLNh Alter Fuunllt'KF experiment? 
he rl bully Invented a simple method bi whirl) you run araulre a 
better command n( rh- Ihalllh language in only is minutes a day. 
Now yon can stop making the in LsE&km wrurh have been hurting you. 
Mr riuty't student* have dwiirnl more irnprcivemeut lb five weeks 
than previously had been obtained by Other puplb lb two years I 

Learn by Habit — Not by Rules 

Voder old methods rules are memorized, but correct habits pre not 
formed. l lnally the rule* Ihcruselvf.H are InTgottun. Tin* new 
Sherwin Cody method provide* for Elie forma Eton of correct habits 
by cull I riff to your attention Constantly only the min hKui 3 uu 

yourself make. 

i me of the wonderful E hints about Mr. Cody's course ]? the spent 
with which there hub! E-fnrrnl riff practice drills I'm he carried out. 
You can write Ihe answer* to fill) quraUnna In I A minutes and cor- 
rect your work in minutes more The drudgery and work of copy- 
ing cave bi'fti ended by Mr. fodyl You ronrrntrain nlwuys on 
your own ml* takes unlit it beromw “roeemd nature" to BpeEk sod 
write correctly’. 

FREE— "Book on English 

A new book explaining Mr. Cody * remarkable method la ready. 
II you are ever emboprasfied by ml Hiatus in crummor, ^pelllus 
punctuation, pronunciation, or lr you can tint Ilium inly command 
Mlc 01 Wit words with which to Hlinni your Ldc-u*. EbLs hew five 
book, “flow You t nil M astir Gdou Fuglisli th \h Ml nut™ h Day." 
Will prove a rcVrlullun lo you. t^rntj (ho coupon iir a letter nr postal 

can I for It now. rherwxM CODY school of English. 
6tl PCiirie B u lidlntf r TtoehEKter, N. Y. 



SHERWIN CODY SCHOOL OF ENGLISH 
CTSearlc Building, Rochester, N, Y, 

FInuu? send me. without any obllgatfoii on my part. your new free 
book, "HoW You Cat) Mailer Good Lnffliah In IS Mlnutta a Day/ - 




Manic. , . . . . 



Address 



O FT is pttiri or under, eArcJt ftr re for booklet A. 




STEP UP TO BETTER I 0 BS AND BIGGER 
PAY WITH GOOD PRACTICAL BOOKS 

Thciu.na.nda of others httve found eitrn cmh lie tween the pages of 
the selected, practical hook* I let Hi beiuw, Make Lhe»r bdokflyour 
guides loo — guides to better job* ^-bigger pay— extra. money. 



A I ft CONDITIONING 

Live Field ; Great 

Future...,.,.. 5S*50 

AUTO tNCVCLOPEDI A 
The Famous Dyke's 

Latent Edition SC. BIO 

UO-V. GENERATORS 
Made From Old AUlu 

ChltH si. ao 

BIRD HOUSES 
Build lo Sell, Euy 

Designs. -li.M 

BOAT BOOK 
Power, Sail. Rawing, 

Puddle n.'iiir- 55.00 

BOV MECHANIC 
Hundred. 1 ; Tilings Buys 

Cb.ii Make 31*01 

BUILT-IN FURNITURt 
Take Orders, Make 

Moms? l. Si. 50 

CAAFENTftY PRACTICAL 
Complete 43u patios. 

tuflfi fkhllun ... 32 ,po 
CHEMISTRY, 
PRACTICAL 
Make Hundred* 

Things Dully t'se- 52. 00 
CORCRCTE WORK 
173 Ubcb S Jc^nfilHtd, 

Pictured SI. 00 

DIESEL HANDBOOK 
New! Latest 1 [»Tn r- 

matkii) . SS.on 

ELECTROPLATING 

Modern Pnetlce In- 
elud1n.fi Nickel. ?*lnc. 
Cadmium ondChro- 
inlLEiu 52*15 

FURNACE HEATING. 

WARM-AIR 

Every essential cov- 
ered, paces. . 53.00 

V-l FORDS 

Atpn "A" and "B“ 
Mckdcl* All NOW £. 52*50 
FORMULAS 
IO,()00 Money Mak- 
Ipe,, , ............ 54. DO 

FROG INDUSTRY 
Newt lUlKe and sell. 
ProlHat . , 5LO0 

FURNITURE MAKING 
Touts. Materials. De- 
>Ieii: : 5Z-5B 

HYPNOTISM 
lluw Hi Become 

rui Oxpert - S3. 50 

LATHE WORK Mela I 
[rnlunc, Threading .. 51.09 
LOCOMOTIVE 

Folding Chart. SbowH 

all P ortB. 51.00 

LOG CABINS 
Ea*y rianx: Bund, for 

Promt, Value! S2.S0 

mathematics 

Eapy Guide lor The 
Practical Man St, 50 

MECHANICAL DRAWING 

Learn Drafting: Good 
Entahts.,.., .*< , , . St-00 



METAL PRODUCTS, 

FINISHING 

Just out , , , , 51.50 

money MAKING IDEAS 
H m WuyH Ui Make 

HOtHl .. , . .52*51 

OIL HEATING 
HANDBOOK 

Juji out Si. SB 

PLUMBING 

&00 Facta Every 
Hnm cuwnnr ShrhUld 
Know ,,****.* + .,* Slu*5i 
POULTRY 

Breading. Manage- 
mem. Protect Your 

Ptvms! §2*00 

TEST COLD — PLATINUM 
Identify — Buy — R e! I* 

By C- M. irnke 51,(0 

PROSPECTORS' 
HANDBOOK 
Hew to Mine, Ap- 
praise. Equip 53.10 

RADIO SERVICING 
Prom by Ti.nnw‘llJ|f 
Conta r Klhkw, Ete.T.St.M 

REFRIGERATION 

HteetHe. Uia, Be a 
BervlM Expert . , 5*.0( 

REWINDING ELECTRIC 
MOTORS 
FrartSonal flipw. 

Value! 32*50 

SH IP MODEL 

Entire Text. FamnUn 
"Bovweljrn" nf 1 *13753*00 
SHOP NOTES LIBRARY 
6 Vol- 2000 Wonderful 
flhnu I dean 32.50 
STAMP ALBUM 

Mrilrm, 400 Page*. . . 51.00 
steel square 
How to > Lirure Angl« 
n! Italtfei. Ron la. 

Etc 31.00 

TELEVISION 
New! Book Of 

trie Hour. , - iJ.sa 

TOYS 

For Amusement or 
ProHiL Saleable Dc- 
Elxla 51*50 

UPHOLSTERY 

Alwayrt a Big Market. 

St G rt Own I lufliniPti. 52 *0 0 

WELDING ENCYCLO- 
PEDIA 

Cover* all kind* weld- 
lug thurougtily . . . ,55,00 

WIRING 

A pnroved Economy 
Met bod* for Hsmis, 

Hulldlnfrn 53.50 

WOOD TURNING 
Wood*. Tfwlt, Metb- 
oda: Practical 

Teacher ,.51-50 

WRIGHT ENGINE 
Chan nr J, \Ybl^lw1nd ,, : 

Ai| PikltH ,****,,,* 51-00 



Cheek the book* want*! on the 
above Liat. Tear out and mail 
with your hump and urhJrvpS. 
When poet mail liiuvle you the hookn pay Kilh price Pinl h few 
ceuta ]x>Mn|te, (In V. and pdteuaaiona cnly.l If remiiiaurv in 
fcent with order add 1(1 vent* per book extra for postage. Send 
3c ttampfor punt age and a«k fur catalug of other book*, 

POPULAR MECHANICS PRESS 

Roam 9SM 300 East Ontario Stmt Chits to 



SEND NO MONEY! 



WJliett iflWHfifl fn plfftsc rri f < k>t! Pojjti/cir .l/rF'fiduics 
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Learn 
This 

Profitable, 

Fascinating 

Profession In 90 Days, at Home 
Hundreds of Men and Women have found Independence this way 



If you are looking for a ti£w and belter wav to make a living take up Swedish Massage, a DIGNIFIED, 
FASCINATING, PROFITABLE PROFESSION, and one of the few still open to men and women without 
college training. Hundreds of graduates of our home stndy rour.se, cither have fine ixisitions or n private 
practice of their own. Many report minimum earnings of $50.00 per week, while II. C. Crittcndon, who 
received his diploma January 1st, 1930, reports averaging $00.00 per da i/. 




Plenty ol Opportunities Open 

This interesting, big pay profession weih for yeiim 
available only to ii Fpw fta secrets were guarded 
jmlrmsiy fcini ftlbuluua price* were paid for ifistmc- 
tion. TIih wnc instruction id now available to 
l/m* at ii mere fraction of the former price, and you 
need not leave your present work until you heivu 
qualified m no expert gad cab cum, man i i nn. eipert's 
pay. There in a big demand 
for National College uf Ma*- 
wme irainod men and women 
from beauty uhopa, hospitals, 
sanitariums, clubs. doctors 
and private pat ion to. Prepare 
for this profitable profession 

A" a- ii v ..lI i ni i ■ i ■ .. _ 

CAl^u". UUw 

A Dignified Profession 

The expert in Swedish Mintage ii recoaniacd as a 
professional of the tun host type. eoninmndinji the 
respect. of everyone Ui tils community. Here h a 
profession, now open to you, which Timken you u 
puli Lie benefactor; fur the skill we touch you i« uf 
great aid in many human ailments as wr-H as in 
building beaut? — it offers you position, both pro- 
feseLonal and social, it offers you independence, 
freedom from worry and the respect and udmiru- 
lion of your neighbors and frinnds, 

YOU Can Learn at Home 

Turn spare hours into money. Use spare time lit 
home to master a profession which hos made 
thuLLsan-ls of do I Earn yearly for ambitious men 
and women. Many prmduatc* have completed 
this training in just :l few months, but you can 
mke your own time. It need not interfere with 
your other work or pleasure. All instruction has 
licen. prepared by the tear tiers in our well known 
resident school — (he same materia] [n luvyl and the 

same diploma awarded upon graduation. 

Experts In Reducing 



Many of our students liecome special lata In rrdui'lnft. 
Thousand* of rnrii and women pay huge sums to take off bit, 
Enroll now— get the benefit ui inst ruct ion by the teachers in 
our famous WskUnt school. Tine course includes lessons in 
Dietetics, Reducing Diets, Hydro-Therapy, Anatomy, Medi- 
cal Gy ninnnE icN, in fact everything you lined to know to quality 
for ;l Diploma (same ju given by our Resident -School), 




M £ A.rktf4*,Md, 




D If Lte pj ti . Cdlif. 




Alin H fiwtitn. A/ Si. 



Th«» ph«tt|r«pKi in 
r«pr*i*ntAl|w« at hun- 
dred* received with 
o( praise and 
recant m a ndatl an. Sand 
the caupon and we will 
include a boaklf t *1 
names and phttt- 
gmphe •( graduate*. 



Large Incomes From Doctors, 

hospitals, sanitariums, rlubs and private patiento 
nrp bound to crime to tho«e of our graduates who 
profit by tin 1 thousands nF importunities uvaikbk! 
to make money- Mr. Charles It Miner. Wisconsin, 
writes. “At times l have bud to turn away people: 
1 Lava been sr, busy I lie depression never touched 
me/' Miss Chills, Baltimore, Maryland, tay.*, "1 
already have over 4tl patients, I hope many others 
tale your course ami profit financially and soriuUy 
us f have," Hundred* and hundreds uf graduates 
hHVf written similar Idler*. (Jet iul-0 Swedish 
Massage and Fhy*io*TJjernpy through our “Right 
in Yirnr Own Home” Flan. 

Regular Diploma Awarded 

When you have completed our home study emirr* 
(high school training ijnt needed), you Will be 
awarded, tha National Cfdlcjrn of Massage nod 
Physio-Therapy Diploma, tlui same diploma given 
by our resident school, This diploma is a badge of 
honnr, Jl warranty tn thn public that you have 
qualified as an expert and sin odd be accepted by 
them os proof of your pruficienry in your chosen 
profeiBJiOn, Enroll now, before it bcr-cineo ru i cra- 
aary to apeud years in intensive training to qualify 
for a permit to practice. 

Anatomy Charts and 

Supplies Included 

Many earn BEG MONEY while learning. Enroll 
now and we will include anatomy charts, medical 
dictionary, pu tented m luring roller and Hydro- 
Therapy supplies without extra cost. The reducing 
cour&e alone may be worth many times the modest 
tuition fee. Send roupon for njM3i’ial reduced price 
cfTcr. Complete details with list of aueeiui ol 
gradu&tas will be sent FREE. 

NATIONAL COLLEGE of MASSAGE 
and PHYSIO-THERAPY 
DepL 664, ZD S. Ashland Avc„ Chicago, Illinois 

Use this Coupon for FREE information 

NATION at COLLEGE Of MASSAGE AND I' Ii VStOTHESA J" V 
Deul. M4, 20 N. Ash la ml Aw„ Chicago. III. 

Veu may s«ml me FREE ami Postpaid your illustrated 
calnfcut, list, of a-uecevsfut graduatea and complete details of 
your offer. 



Name, 



Address. 



City Stale* ,*,*,*,,**,, 
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DIESEL, AVIATION MECHANICS 
—WELDING OR GENERAL 
ELECTRICITY— 



in a few weeks/ 



Earn $55 to $75 a Week 

well-paying imtlcp. Nnt 11 ronttnimiiflHT erhool — HO bopkn^ 
no kuaoiw. Don't took for a job, TRAIN FOR IT, Rend 
Ia-IiHI two McSwKitiy-HrntMd men tmVe dune. 



Llvinfteton. Tnat 
Pear Mici l hi*c been work- 
ing mighty hunt tlnn 1 
UTrtduamf from your kUdoI, 
with the- Ford Motor Co. and 
am getting along line. Of 

L’OllIJc I could nul tljtctt 

top wsftes ic i li c icin, but 1 
have ilrcidv had one talarv 
irHtvint'. 54 | Aue«4 fnjf 

work Ja entirely satisfactory, 
tkiniu to your achool. 

Herman Wilson. 



(j'lcnilrnlTi , W. V( T 
Dear Mac: Send mt ■ cm- 
alci(|, I just want to look over 
the old school. 1 am getting 
along Rue. doing n good 
business, all ihnnka in you 
and your [raining. Will you 
send me mother Diploma, 
as mine was destroyed, I 
vhi lit the class of k J(, I 
send m> licit regards to the 
Inatruerora and co you also. 

Leo Foreman. 



A FEW WEEKS OF INTERESTING 
SHOP TRAINING 

You work on real equipment wtt.h real toole. In a fen’ filiort 
UAflu yon nr? I mined by idiifll work to hold down n liiii Fay 
Job. 




YOU'LL advance 
faisLer with an easy 
playing Conn. Choice 
of world's greatest Art- 
ists* Many exclusive fea- 
tures yet they coat no more. 
Home trial. i£aa.y payments* 
Son yourdpslor or write far 
free bw>k.Me£i Lion insmunen L 
c. 0, COHN. kid. 93 t Conn Hide. 

ELKHART. IND. 



CONN 

I HitftUMENTf. 




AN ARTIST 



RE 

WE CAN' TEACH 
TOUDKAWINdin 
ycuT own [ionic during yuur 
ipuc lima. Thlrtr-fnt ynra a 
BUfflHfill teirhhn ir prpvri out jbi Hty* 
Artlita Wdnt Ijift jilSxieS . 

Write today for Art Yw Rook 

SoiODlMPPUEPAKT 

DinL 166, I OE, Huron S*., Chicago, 111 




\Yc buiM. * tren e then the vnra.| oTp-HiB— npitrifA 
tintrin>* b-in-- hoi by fuiutn medially *oun4 and 
■cJentinHiUroarrMt riirniiejrjpi’iiri end idiiwdutr^ 
ll ffVrJTrtnfi, t'l Liuprnve any «j ngi ru; nr voitfl 

•i J«-a« If' % VH'i i If" i«rl It im h> — |r>- 1 .,jii. 

Vi. II V in, 4ii n. * Iiate tha r J.ii jag ml. Jo Ijinniun Hi 

III ». j . 1,11 Ill IT y 111 L —In ■ all ■' ! Ll [limit. 

PERFECT VOICE iMtTtTUTt, Studio 
44 E- L4Sv 5<-. Chlc«|;ii 



DIESEL, AVIATION, AUTO 
MECHANICS — WELDING OR 
GENERAL ELECTRICITY — ALL 
OFFER REAL OPPORTUNITIES 



■a n n n Write today for fJift Uonk. -Got rlie 

P K lb IT facta abuui Johi i and Low Tuition Offer*. 
* ** “ “ Mailing the coupon docs NOT obligate > un- 

it Obligate* ME to tell TOL h a* mu can train for big Mfint'jf 
in a few short weeks. Address llcpt. ItMJ. 



Me SWEENY SCHOOLS 
AUTO, DIESEL, AVIATION 
MECHANICS — WELDING OR 
GENERAL ELECTRICITY 

DETROIT, MICH. 

KANSAS CITY, MO. 
or CLEVELAND* OHIO 

Writ* our ithtsl ntamt you- Specify course ihtimttd In 



McSwccny Auto and Aviation School. Dept. 10-M. 
Detroit, Mich.. Kansas City, Mo,, or Cleveland, Ohio 

Without rent or otuiK&Uon, semi me your mu mEE nook on 
Autos; aJ*o lull Information about your Low Tuition oner. 

- 1 ' ,S TJ j P ■ , , , ■ , , , i , + ■ ■ i , , ■ , t , ■ i , » ■ i a ■ - a ..a ..... 

direct. ... . . .... ... a. .... 

Town . . ...... , .... ...BtalLc. ........ .Age, ..... 

Wfierji «?rf(i?t£F ruenffon Popular MeoRanfc# 



BE A POULTRY EXPERT 



Make f 40 , $S0 W f 60 a Week 




CREME 

BFEKTION 

5fCBET S£Pn 



D Jr „ Far lO Days 

Ho MOM) Pawn— Actual Cram* Cirtas-’ 

5 // V*„ Aei (Jvm W—rt* will .Hid run ihh "Urvlrur 

■Ol T--.,. Sc i hi Oii» DetertUm. ra [ K-rrl|->, x,?u1 I iJssi - 

tJdestlfin W.is-k fitr Wl fro* randllis_ {Vfiil uu 

m ri'.iiirr- It T“U deride to fawn It. Ut*n, e«|¥ 

w m ft.uo. fr ml, vwtumjt. writ* i > «i <a v - hat 

lent Id b»)t iinMr I T ySira f[». 

X Ci. Cdokr. DtpLb'jS. I9I& .bunnyairLe Ave_. ChiufD 



SECRET SERVICE book 



Free book plirrYi-n hn w cr. flej asuiTcd quietly, YtrTj’ll tic ■HLiriiristid at 
i In iMiLEvmtm profit ^bboriumiir-H it ikv pouiiry hiuiiti™- Wbrnivw you 

livi — <n.-iMLi*ver yflO ll in OiHj' [II P i II r i ,,[l n ipn^ hall Urnr Lwis- 

Fine licHht ? i Ll.. Jill, b, rid fc:r ||nn In IIjlIkm Fyulrrj r for ] L rn:ic." You 
la'dtia ryikt at htmir iil (>[Hiri‘ lime til nt^llioda rndonod by 4'i'il I rjjr* nil 
Irpditkd twill I ry trim. liauw hew to if! lie' miuiniuni i ;■ r ■ 1 1 j i ,-i trucci Lu- 

1.»T' Ktuig. !ii ..tiki v.i.il, J r . ■ i — a ! n .1 «r»tn» lit fu-.-, .•'•< We 1m t,.. 

tntiuml Luudxi -ila |ar kin. I join at. -I L u< jrieiov-.* ul tiieir nan- TA rile 
!,,*«■ ! -.i r I :••■ !■■ -■ -b , Si i A -I e- 1 1 r ' -ti. Suliund Pwiiltry InSt Itulr, Itic., 
Dept. 31-11. Aii*mi Can ter, Ntw Yittk, 



S3M*;iraHKPgsi<gffSrailgS 

ar out profit-sharing plan 

OUR GRADUATES SUCCEED 

’Jew at nur Iowa -"i p!ar' j -liu n rtf v rmall »aj — 

. (,.1 LdiE nv>r til 1 1 A'rii I a year. AdOltj^f lb W i-f -i ,i ,n m, ..v.rSlOJhHJ 

! I , (Ini year Day w bi^tti da»nn Coll nr srrita fur FHEF GeklK r 

Chit n<fo School Of Watchmaking, fltph Ji-'l . 155 R. ClnL Si. . CHICIIO. 



- ASK POR , 

[EpAGES 

CASEIN GLUE 

A A&ut CASEIN GLUE 
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5 WAVE BANDS 
* — 9 to 2,200 

yV rk METERS 



The Elect rilt-Sovcr is today 'i loan 1 l 

unutitinil niio feature. ttcuLimiiio / j 
wattage cons u mpt u>rw« much an a ' ■ 1 

ju» 1 reiulti b Midmil It And ]84ubc I j Hk 
radim cans Liming mi more current .JB 

than Jtn ordinary 7 or 8-tube sel, / Ifl^H 

“TEm Fe^iar* riiUn tl-e "Ak TmUeil" ^ 

M«l*n( ■fn Mj«ntr im ifrm Frn* vmIImp* — ■ i ^ 

[t» jiihM ",-rtl £4 ! Ih j Jiliii in, the Hli'rlrit SAVBT HI 

tulw Siftf , f *i I *J , T - * it * * ■ I, iitt tilt Kl, | | 

HrnirnAli i rrjwrr iiilU ml n.-lsi-t tnr mini HE Bk’^aSL- 
rnrisn»lml pad - 1 .- u nuy ‘ 5 j ccali-lic reirplkm Hi, 

SAVE iS 50% 1 A 

DIRECT FROM MIDWEST FACTORY '■ 

N O middlemen 1 * Wnlitt In piny! Buying 

dire t fmm she ' li< Iwv 4 factory rn ikes y nur ^ 
radio dollar (fff> twice u far. See for youfvoJF tliAt 
MidwmE cii ten you peiilcr ratlin valu«i— eiuliJei voij t 
but tlw iiu-. * n- cl m ns 1 1 , 1 1 Lvclnry-to-ymi way >c tc 
ilk . hi n b <it f.mfuh purchaser* fie vt: pet- I'cmcd Jmce J lf J 
bel i»rt £<■ nucK FiLlio lei-r fi'i- Jill!*.' money ! Why p.pv rri , '5'rc 
jMidwv.l I . i iu:a l; it RctypLinn and M imy< I Vi. k 1 .li.ii-.iii i 
uliiliCtitA. You tet it) (lavs FREE iri.il in 

Oprt jp.ilrt. Midwest dcmmn^l rntei its aS ADVANCE! 
!i'-iik'plii[i |)fit|icringlhe world'i Limit This Sufwf Did 
pnaerluL n n i fc m"vl beautiful ALL- |«>werfu( wi □ 
WAVE 16‘lobe, 5-Ban l! Radio* A so del i cal el v sen 
stit rtling nchkieriEiit it makes Ike in til la rat : ■ < r c l . 
wbok world your pUvfRimiL Bower- loud ^jurakcf v< 

ful TfipL -T*itS tub<H (IvrO tidiCn in adjacent tri |xm* 

onel? (iii-i; IH-lnbe rn-idts- Thit of tnarvclout M 
advanced radio U a master achieve- many o( them 
tnvrtt. .1 highly jh i St l t t-d , prvcici ly ic.i i.y In p^railc 
built, rad io-* musical inMtnurm'ul that world litfurc yn 
will thrill you w ith it- marvebus -EifH’f m*t iml Is From 
prrftfftBiiwe , . . jjkianUt ro slukrlL-sf - . . tn Can UldJ 
"csirnrcrt"" realism . an"! niLiKnplivcut kunnomiul, iiir|- 
ForiMgrt raerpi ■ <n I he Dual Audio f;nlc„lothe lines 
Prnpram Expand** pi ^ A k ndgn pr.:i,yrnisi- 

vital rtaliiliC iujIpI.v In mice Tuning System, f 

and musical rtproduclion* Before eva 

you buy, -V.‘ fnm 

write for (Esc Am 

jfli tv s *1-1 ^\/c ir 



timPLiTl 



ter ms 



HT HIDWEST HAS 
UNEQUALLED BEAU TV 
OF TONE AND SHARP 1 
H ESS C F SELECTIVITY* 



0Ut> Gray J m 



CcflGftMVunQits Fttl 
CHATlhGTHE MI5#£5tn 
9.D IKG5 IN WWDESFUL 
WEIGH RECWTKM* 

, Pvitftoff 



I MAI I COUPON TOOIV frt 



Onlq 

Ml DWEST 

(jives uou 



5 WAVE BANDS 

9to2200* METERS 

ELECTRIK-SAVER 

PUSH BUTTON 
TUNING 

AUTOMATIC 
AERIAL ADAPTION 

DUAL AUDIO 
PROGRAM 
EXPANDER 



7 rff 10 - DAY IHIA 1 OIFIR #4 
w iu-p 4 e;e FOLiR-coicin^fav'CAr-unG 


MHO WEST RADIO CORPORATION 
0 «*lr C-SS. (iMinntll, Otiia 

V* r i iKi-le iilitfn-_.il u ci ih? fmi t, mil a# 
ytntf fui'ir FA-Et uul^ aiiJ EumFVtJi 
.IjljiLi li |":JI I. -rr *1 1 fk -J k j- PRC£ 

stLfel idc? Th.ii li MOT in cfiJrF 1 


Sp«j ‘it "tiifi ipJ 
prim I'i 

■ Hip -*>p n dif'-np 

d'l-Pi- —nh lari^p' 
hr p i 1 L 


Hm 





w ■ 


1 i — n — V J ■ H H “ 


—m 


I “ r BsaVl 







WfiffH tpriftHfl fo crtJrfi^iffrrs pletixe mention Papular 1 Mechanic# 
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Of. c. m. _ .... . , 

lluliu £uriuHXf-, 
f\ n. Mallwy * 0»„ 
Min- o( HjiiJkj „Vp- 



RADIO 

EXPERT 



Clinch 

Cll M I Tjuf I U«" T 

1 if>ujilfbrr.Li*!( CVl 

t £. (riintr 

(liirl t’Ac-nn 1 ^. 

■frii-nirf Carou 

HAfl e_ 

Chief E^riguiri'F, 

llaiiicr Ojrp r 

f H. Sc ha *41 

itnil ir> Enginerr, 
tjr mi ml HuiiiwtinU 

Urililn* (Grui|D«}< 



HOME 

THESE 



FROM 

REAL 



RADIO 
ENGINEERS 



Leorn Radio from ihew men! -hiF* hm- 
whij they : i rf- T A I! top-non !i ■nn.Miii'i.-n* 
— «e I octL'd by Ibr great Radio mn- 
cerlM they work tor to »upervifle anrl 
llira-ct ytnir Tniinjnff. • ►■.am limtiu 
the way Big Radio 'Firms wont you 
to learn it — the Shop way — the prac- 
tical way — the real money-making 
wav. 

Only the Radio & Television In- 
eiitufe can offer you this chance to 
Irani Radio from real Radio En- 
gineer* working right in the heart of 
the Radio Industry. 



I >iLm Luff . 



MANY R-T I TRAINED MEN 



J &£kUr 

Lavt<2Asn& 

EH DOME-*£a 
TRAINING <±~d 
AtCOMM&ND 

ittb YOU 



-uwm> 
CROS14Y *PHtLCO 

STfUlAftTtUARHtEl 
GftUHOUl 
STROfTl &-E-RG 
ZErHITH^ 
and, 44 0tfuA4* 




GET YOUR FREE 
BOOK - NOW 

Head about the mio- 
-utlonul endorsement 
ef Training — 

about the fldllJfliT 
feature" Dial liulK". it 
7-U outstanding!} BLIP— 

ecstful — about R-T-t 
Working Outfits and £ 
■S rlvancwl Courses fur- 

nlufard without extra 
met. Art today. Mod 
the coupon, There la 
no obligation. 



Earn Up to j 



75 



A 

Week 



Get out of the rut. Fit yourself for 
good-pay work in Radio — the hold 
with a future* My FREE book tdla 
how real engineers train you quickly 
uud Jjnirxiiengjvely ylftht In yuur 

own home and In your spure 

time. 



Turn Your Spare Time Into 

RT—jf 

Many R-T-l students make J-‘, (if], 
Slo, and more, a week in anare-time 
work won after cm-olliiut., 1 wend you 
instructions which you should iciaater 
quickly for doing Radio jobeeuinmou 
in most comin unities — pla ns utid i dean 
which Irnvc helped hundreds of my 
l- boys iN |MJf for their R-T-l Training 
with spume-tune earning 



Good "Pay Opportunities 

Everywhere 

LU'>lJi'BJltliC SLBtkiUH, rirl"Pn «. ll. -.Jrri l"|d Dl!" 

tribqt”T« =nJ ,fl if men, and pHy 

Ilti I ffiflljn h Sint Air rn.fl *EilI Slli'fl Will) 
lii-Jp I. I'hntii O 11 *. i.- Addin-# SvtMln* I 'liJ 

Ek'Uitd FkIuih Ii *vb l - n> 1 -d iIuhbdoi ( n„ 4- 

I»V ^'bn, Tlii* In * bli Jtil (■'■r Jld-ilj ■- S"fn¥ ijn- 

PfbpjIH Htl ill tHdli’II llok- . dfUiU.ll up- I i:--i|.t.I n 

(miiicd (ectiiikji joeu. Get ihi larir In is.jr !m 

hut 



RAY P* SMITH, President 

Rad io A Tale* I ilen Institute (R-T-l] 
2130 Lawrinct Are-* Dept. II 
Chicago, III- 




hai ir. sjum h, rreement 

rtiuiio in Television ipstirute 

3110 Lawrence Atp., Dcrl l<S 

Ctueskfio. id. 

Without obligating tnti. send FREE BOOK 
m full- 



jqwe-tlmr a ad 
how l ran train for them at home 



about 

link- JtmlEo tippurTU little* :Uj:J 



Name . . 
Address 




State 




When tcrltfnf? pUasc mention Pointier Mechanic* 




Like Lumina fnid into >old + 
b :■ rt- ra a. bitimtiai *vi l h rir* n tic 
pa&aiblLlLiHM. I'fU'Inru H. I Julw, 
ifcorvidf l^cbooia, IJ^iijhb. njwml 
rnihiniw flirwy yenr (or rubier 
mm- 1'biuk af year iirafil 
who a a 

HAND 
MACH INC 
and 




■TIRE 
MAKES 



UriLJLiJ nrw. Fully putrcUd. Fi* luen BtAned 

rnputc ujjjirTOedenitd iuccch. Win. Etfli wriL«a: 
’"LWi ibaki± huiLi fp*t- p n^iiirL. First nek 
aver JUKI Qtdtrs tar J 1 .00 to JlO UOtirh.'" Flub (mm 
l£»irri* i«we: "OrdiH vnuu*h id kpec 16 bWy 

all The tunt 1 ' (Juncrr |Ot big orJer [mtu tJ4iLiDiy 
i’uj i.iiiiMUiJiii'ri and now rfiiorir "JiM B-ieo-cd up 
nrdrr lor all Qndt Scbtwbi tat! 1 1 irk ^rhonlH, 1 ’ 

No woadrr rvn [ pod* I bis ia«a an, throwing 



nrrrjfrriiiqj 

FABRIX 



CXISTW NOTHING to eat «hi|)liW baa full Btnd nawm «t>d *ddr 

Wc LL Bebd chacJ-idtian ui afmpTp inuad mar bin- lhnL amnkLj ulirm nlrj lirr 
deta Btrrp«; Bhifw *■(,□ bn* nfttHOtrd WjClhod fnraLi Btrippi iota liick, 

Btirlb#y h lont-wcurltig FAU RLX Mat* — bow fi v« null ««nh of Juuk 
Tiita irinhoB a 12-00 Mai : how yau run jiimi- on a reason abLtf Jav«ttiiSEii 
and build » bu*iiK*i bo bign eo iwn, tbai it wiU ialtti jour brwarta away 
Doo't delay a minute- Write or wife tuiUy. AH inforniation u Im. 

FA BRIX. Inc., 3 25 W. Huron St., Drpt, "9. Chicago, 111. 



ENGINEERING 



TOCUmCAt, !HitS MU'LIEO ttUiUJLEa fiomwniut, 

laniltl, rf I I :.?F A ti D Mt<xt V KHtft I '■ ,h- lr. . 

lln h Buk*t. %r«i> ItaTUiwIr 




f; 



iHl'In 



In t vt EmjrbHbHHt ..... 

ninaluiji'iif n 'niL (litfi'ii s.'iwr i ta.iiifJ'T i-irrinH-- 41 ; Lir-w-l- 
EW lrh:.(f. I - * r IlHni. ] ■r-.din. All .'ifiitF-* inf.hidi 
UHr Bi'rq-i.Lin, □b«rl 4 pud Alr-CiumLIil^aibn. t*rm luirprn Ech»n*iTr 
nK«ri ■Pii’jipni-ul I rl'-irm mirk J*r iwnr *-r'i 5 |. -r’d ITlh, 

y*ju Tlh'rjBSJkdi «<r rij afG (ndbln In U. $ tnd I'iriaT 

I Midi A rpri/ml i,i- Iiitii iry, p-udi. rwid bv nl>-ra«n and 
alumni llnr uud ta«-jrrnr bi'cln tn. S^pt dbart rourBai 

l.ptl* 1L.t J. xF f -I.r.rJ. II u.1 ll». 

FlnUf EhCiiitni(i4 CfiiUQi 

tDOl lidlim tnnu, HbbibiJI " h, Mo- 



Jatjs Irk AVIATION Got training hqw 

G-l ij:f r i An r-fw^^B [s«ii"i mitnl n.hw L.iJ ,'py Kii*+ 

r.'^»riifn*ijil sod UDramrOrW atAin B1» W— IX I i 1 1 1 t fmt 

J -A* C.*l Jpi-MF najnlFir NOW ifc ItHO HaLTICAL CHUIHECR1M a, 
IIC£N$(D MECHANIC, * 0M|ftiaT RATFQH . >, I xl..m 

■ I im ii|.i lua. T. i-rm. li.f f- . " iu, «>'ibwh. 

Writ* (nr Inahltl ’’t«Utk(i t> A C,rtPF>" 
AERONAUTICAL UNIVEP^tTY, Clant, A, 

Curliai-Wrieh! Bid a., I ^42 S. IH I chi van ft I ^ d , , C h ■ o.t go 



\A 



atBome 



SpTendHtl opt»rtilnith?FK Ptcpate En - pare 
time, liasy pLui. No previous experirnce 
perded, corn nitoo fi iioo] cducaticu -ulisri- nt* 
Send for freti booklet “Opportunltir-, m FJfO- 
tography", fJFirUeulftra anil re quite ttiunVo- 
AmsTkan Sc|me* ef FhetoBrophy 
l&Ol michlyjin Arc., OvuL 1356 Ch*a«D. IIJ. 



• BE A GUNSMITH* 

Ltnm i hj n Fncinatinf, all or part Uror profeuinn at h-unir. 

W#f/r£ FOR PROSPECTUS 

GUILD SCHOOL OF GUNSMITH ING 

DEPT. > WEWABW, OHIO 

AUTOMOBILE RACING New Book 

'FOURTH QITWHl 

Nlut Cheptera — 6<J UlusifatlDUH of dirt, mldgel and champfaiishlp 
cars amt [Irlvent. How to build nun aud botlira 
— H platew working drawings. Converting 
mock ram to 135 m p h. tBcrm. Atiftwem all 
que-tlons on Hpecdlng up cars, balailfr, 
flpemJ, rtvk M rulea, apeanealdotHi, iraeu 
reeordA vie. Postpaid $1 .00. C.O.I». SI. IS. 

Hay Kuna, Pent. (I, 




Grdcr NOW, Bay KurU, Ueut, 
Mtdlwn*llle, ClDCinoall, Ohio, 
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Engineer 



Th< Diesel 



(s Your Job Safe 

Just as the gasoline engine 
changed or wiped out the jobs 
of thousands who depended 
on horse-drawn vehicles for 
their li vine— j ust as electricity 
changed the entire sel-up in 
the fields of light and power 
— so now the Diesel engine is 
fast invading both the power 
and transportation fields, and 
threatening the present jobs 
of thousands of workers. 

If jabs in your line are steadi- 
ly growing scarcer, you owe it 
to yourself to investigate this 
new, progressive; unoowded 
line, will offer good open* 
Uigs for many years to come. 



Diesel— -The Newest, Fastest-Growing Power 



Diesel engines— because of their high efficiency, de- 
pendnbiJity, and economy of operation — art fast replac- 
■Jig Htflam and usual me engine in power plant*. me it or trunk* and 
busses, ItJcoTTiotives ana shipE, aircraft,, tractor*, 
drills, pumps. etc. —opening up an increasing number of well- 
paid jobs for Dtesel- trained mm, The field of Diesel Engineer- 
ing is on the upgrade and continually expanding. It will pro- 
vide steady employment advancement for those properly 
trained in thta new industry — as long as they need lo work. 

You gel complete information on all l lie latest Diesel de- 
velopmeots — two- and fuur-hirokc cycles: low- and high-speid 
and heavy-duty typra; Diesul-efecLrk* «erpi rating systems, eic. 
— in our course, Includes all leal material— with special dia- 
grams for quick understanding of this new power. 



N kj*v is VH'rt eh m<-- inert ini ■ pa big :i ■■■ t»do«(ry uid glow up with 
it «j jin i : : s c ‘rat i ;i nt r-' .v i.Ti J>.i! lv tlnue [a |u ucitc-dly && competi- 
llan ill, t: -■ i: I li hi, I ft thi- mrrc. 1 - in' use af Dine] engine* will 

result fn keen ervtnprt itlon ftn Jtibs in llie near futon. By Parting 
TMi 'i '- !■' . now, ytui cun i.- ■ -t> u I ■ < ill of nuh cacujjr Lilian. 

What This New Field Offers You 

Get our Tree Diesel Book lei and learn all about ibis newest. 

Iiiiktl crowitvg Eirr — -its ojiiurtitiikln and requirements. Find nut 
whut i he DErorl fit-id nflt-ra you — how rapidly the liieicl induiry 
]»um drvrloueil dating the List three yca« — the large Aiimber of 
pieoeiimjsj ties and aorenorira ht-ink munwfwmuted tod ay- how Quickly 
you £u.u otiLum n complete iriidHriHlaiidLiig of Diesel ensini.' priucipki 
ami operation by home ntudy during yam spur.- time — without Inter- 
t. 

1 i-'cb fin QOiiRaeinn 
ihti [uruinf paint trt vow Lite- Write TODAY fur full iuio pruH ga. 



American School, Dept. 0-645, Drexel Avenue at 53th Street, Chicago, Illinois 



Turn Your Spare Time into 



ii; 



AVJDELS Carpenters 
and Builders Guides 

4vols.$6 




■nki* TPidt I«fofeii 4 il*n 

far Carpwntfli^ hikilJer*. J(im- 
rtK Vlf, f.hJIil +nd 

nil W !■ ii if Br Cl r ■ . i KTPf 

ri'jhJi t i.Lvh y. ■■ itii iliaril-f ul 
InVulblil ■ Li Jik YOU Wh 111 — 
i|,-l .i|int sn-n InllFi'-da, ulra.1. 
Rpllftkaa*. Cjliim. .y-Cf- 1 :.i iluil 
n,nn*^ Hflni| M,[ C rH lea.. A ix 
■h; [K-wiiJit mun. fat tj.+ 
*ppr»ii«" *nil hi .nl'n.1. A 
ihUf hfLtcr phiJ 

tfuirfc Hrfairrl*-, FnrUiy |-.a«l rp 
wurLter t'Brfa'jiirt-a ai-Hrr- 
H krr*- in UaEn® 1 1H7H (HCihirp 
hi n lirfpaiv n»ni U> M-nr 
UVpk, ISf-I-I" i r Wwl and Ikt- 
\t r I'BT Til 11 1 it.il xi.-ipi 
n i hr— liir juijr-FlF limply 6U 



25 Piece ELECTRICAL 
EXPERIMENTAL KIT 




Oilllniil Cost of Part*. IlH.JfO 

SPECIAL, only & 




Inside Trad* Information Oni 



hunt Iiw jqutwIL vimpJjr aU 
fn «rni jiw%iL feiit rHEL L O L" ■ 

POM W™* 



Hum to u hi Tbn nrff I nur, — How m fit? imil Pi 
un-lidf u> bijilct (urniiur# — Haw to up* a 
UiiLn- IkiI-— iluw tu kiin I he rJulk lane — lluft Iouh 
ruWftiid Mab-U*— IIuw lu iimki 1 < nrpi nliTP 

ariihim'tie — nionsurniin-ii u robin mi — Eo- 
i im^i ltiv tiniKLh id timbon — 'How 10 ml dir Jen 
iujd i(l(o — j 3 <iuf m Iritii.i h(.um» iukI rook — 3 Sikh.- ro 
mtjuuic emu — How t-a build hnupoii, hirtis, ih- 
iaj;' r. lj-i!Li, r .i I -wa, nil' —Haw La i'-ui a:.. I itraw 
piano— Dm w inn Up aitr-rillcnl iana - llnir In ei- 
C*''Lii'- — How Id UP wllmiCH I II, IS und ] 7 on lb* 
Jteol oqimn — Tlow u> build boista und ni-ifi o Ida — ■ 
HkySiKbu — 3 3 iiw to hiii 3 i] h 1 air H — Huw v» pul on 
lateriar trim — Efaw to hurt dm — iln* to 3ath — 

1#S> to paiqt- 



TH EO. AUPEt- K.CQ., E 5 W. 2 3 rd St., Now York CUy 




Mall A 'idh| < Coneultn and IIuUiUt* GiJdt-K i Tui- 
1 will rum r tl in 7 Upti. h lid 1 1 iit>ia£ Ur L 1.1 j *11 U fiah,. 
N® ubUfaLiuii luJiM J pu lotubMl. 



7 d*T*' Ct I*L l-fP-K. 
tlLlifra^ 1 ,J| nl«B Ttiaui. 



HlB* TP-.-.. 



Dmuptlkifl, 

Udattnwi ...... ...PJa, 

TYA«i if3r*f ing p lease fddnCfdn PojmJar Mechanics 



A. f I J r>' mlL rniiBratk i- — r< C. bpp 

I. f l r -1 fc’ tAtiimr mil,.]., - 

CPI ft, — -]L ILn — liO I Bar taPl Bn * atrir|-LnwU-l i! 

F'r*: l.J-n*r OVrf } ■. Air t-[. InJh. — i:i-lL-. Uc 

11a ill t'NAI rt Pl-t.Ui- -.II I ilr LUnlugili Blip, 

II. ’Mi Lit t!fi I*r ,t i’f C-i'ti'i f'lCdUl i in.. irii.OU 

lh:i-\-jB . I-I-Iffe j'9 — 1 fc iff drCav l«r- of ArPI t# IP-.-ikch |HI -U«tri4iUF'' , 

»i, , 1 c I IL 1, I: pill L ll, Jth nr J - ("• lie-* 1 11 kl ■.■LfL'it.B— Lai#. Ikaaeh llawi 

Cti! • » .III'.’ r r I ill. Erf - mam, 1 ■ 1 1 l I ■ : I >,ln- _ tLrud 0 1 A f 

ELECTRICAL lALVfltiE CO, tei Kl-OO, LIWCOIH, WEB A 

1350 pdyl for 6 mafifh, combined 
Flight And Mccbu.nlc h n coufh. Othcf 
caurMt tarreipoadiiiAly lour. You end 
work out part of jour tuition. Old re- 
m tin u r TTB liable lchooi, cipi^t InttructO'B. line 

rlVjriliLijL I ^ulpment. . Lot.tid at buay 

111-wr t»cc !ut)jc airplane factories. Write 
fo r catildjl. 

ROBERTSON AVIATION SCHOOL 

Dipl. ID-! 1 . LinL't.l-iV Uutt M jnltlpil illrpvb bburlin, He. 



LEARN 



AT 

LOW 

COST 





Tells About These and Other Positions 
RAILWAY POSTAL CLERK 
SI 0SO to $2700 1 year 
POSTMASTER SI 2011 to $2500 a year 
POST OFFICE CLERK SHOD to $2100 a year 
R.F.D. MAIL CARRIER $1 800 to $£300 a year 

Forr nnnu tcii^ im* - i hrip you 
r t'tE dWrv Government Jctb. 

Fifr H yenru I wag Civil fier%df^- liiunsinfr — hav# 
liclpncl Eh.'UHandfi. If cl I lien IS ti. -VI. >uu may 
qualify, Get ready .MOW Jibf ft Government porllluiL t?cnd for 
free book write or mall etnipoii TODAY. _ 

4. IL PATTER^IKrTiltffinJi Sth»l. &!l Cut Bldj,. R*c£e*ler. fl” V” ~ 

I'le&HmeDd lueyaur frve bouk'UowiuSecuri-aGuvcriiiiicnt rosJUun." 




Name- . . . 

Addrtai., 






HERES PROOF THAT IN 
1WEEK YOU CAN BUILD 
UP HUSKY, NEW RED* L 
BLOODED STRENGTH, # 
NEW ENERGY AND / 
AT LEAST 5 EXTRA/* , 
POUNDS OR / / 

NOCOSTUX j/. 



Accept 

This Startling 
No Risk Offer! 

Your Monej' Back If 
Kelpamalt Does Not 

I, Improve Appetite. 

2- Add at least 5 Iba. of Good 
Solid Flesh. 

^ Strengthen Nerves. 

4. Banish Ordinary Stomach 
Trouble* 

$. Make Yon Sleep Sounder, 

6. (rive you New Strength, 
Energy and, Endurance. 

7. Clear up Skin. 



Manufacturer's Note: — inferior products, 
aold o-h ftetri and huUt. pre[par&< Juiis — In imi- 
tation of too genuine tieedol Kelnumall are 
being nllered as aubslit utre. Tbc fielnanmll 
Company will reward for Infunnatluti cover- 
ing any case where an imitation product ha-, 
been rp|irftK!nlrd tu Liio oricinnj Seeded 
Kelpamalt Don't tw roidid Iteraani 
mUUllue Seedul Kclualrmll Tablets. They 
are eaaj]y aaslm I lafed , do not Upset stomach 
nor injure tooth . He?iutr>-: aindranteed or 
money bark, 



An the result of tests covering thousands 
of rajHM af akinniiLCHi - bni.fi natural nr as 
the result of JwK)r hunt th, weakened, mm 
du^u lalulitiau nr piKtr blood — aritmee 
now I'bims the l rouble is In rue] V 
IQDINE^TARYED GLANDS. When 
tlicse glanda — portieulnrly the important 
gland which controls weight buildings 
lacks NATURAL PLANT IODINE, 
even diet* rich in elarrhuH deal fat* imt 
to add weight. Thai ‘a why skinny 
people often have huge ap]K!titea yet. stay 
skinny. 

Now, however, with, the ini induction 01 
Seedol Kelpamalt, u mineral eoneentrale 
derived from a liuge ifG-foot sea vegetable 
harvested ulT the Pacific Const ‘vrm can 

be annimi rtf a rich, lui tier pt rat i'd ntlpply 

of tills prt4 L ious substance. 1,1400 tilncs 
i i* her in iodine than oysters, iSeedol 
KsIiuiijlllR at hint puts food <u work for 
you. Its 12 oilier tn in ends stimulate the 
digestive gland* which alone produce tbs 
Juices that enable you lu digcsl fats and 
siarcbea. 3 Scdlcil Kelpamalt tablets 
roll Enin Inure iron and ednper than 1 Ih. 
of spinach or 7 H lbs. of fresh tonutoet. 




more iodine than 1,380 Ibb. lettuce, etc. 

■Stnrt; Secdo! KelpnntaR today. Even if 
you are “ naturally skinny'" you must add 
5 lbs, the first week or the trial is free. 
Your own (lor [Or will approve this way. 
HK1 jumbo sisse l^eedol KelpLUualt Tablets 
- four to five times the etze of urdiiMuy 
tablets — rOflL but a few CEvtita u day tu 
ejac. Get Suedol KelpumuiL today, 
isoedol Krlpamull 14 sold at all pood time 
Etores. IF your dealer has not yet received 
Lb supply, semi (1,0b far spec ini in- 
troductory - rise bottle of 65 tablets to 
the addreM below. 



j SPECIAL FREE OFFER j 

Write today for foncinittni ln#T motive i 
I JjO-pokc bihuk on TIijw to Ilul !■! -New I 
j] Strength, Weight, Knergy Strong || 
. Nen-E'Fi Mineral coiilentfl of food 
1 ntid their eftoets nri the human body. | 
New ructs about NATURAL 
IODINE. Standard weight atnl mens- I 
■j uretnent charts. Dally menus tor , 

I Wright bulldlliK. Absolutely free No L 
I ubllentlun, Kelpamalt Co , Dept. G&2. f 
27-33 West 2wh at., New y u rk City. I 
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| CITY 
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POPULAR MECHANICS ADVERTISING SECTION 







ARTIST 



Make $50 fe $100 a Week 
Learn at Home This 
Amazingly Simple Way 



m- li □ I m H .t 



F r,M|uli^„ HI*. Lr. f, ^jff 

i '■ Onluna. u 

i.( — wJI iiif bar wwh 
Li. Motile. 

DtHH] f*r W.H.K.- 

l'[ N*Wlwi, M, J, Ed n 
— TllTP Lll*( 11UE 1'TLi 
cor.frTj'tP brDtjfbl btm 

[blit ft' IliJll | 

fWD l Ymmr- 

thni'i wJml our *™ll— 
fite II. K. li n iJ \Urli- 
Uhjl, I* -diAiA Iiri ,i> Art 
niirlrtfif 41 I liil Gn- 
I r:ir Irp h-DUI—, 



More jiilJ tu ore tmliiDd Artists urn ueptlod each 
year. 38.5:)l mngaiin^ advertisers. news- 
papers, printing houae*, «*te„ pay bium! money 
lot art work. Our aim pie. proveHr personalljciS 
metho4 niakoK it run to team Commercial Art, 
Cartocminti a ink DmlifnlnB Quickly, AT HOM E, 
In id pa re time. 

Bit ArthtS Outfit Given 

Drawing board. paints. brushes *nrf all mate* 
rliiU VcU need. I o learn and cam cctuiE With very 
first lessons Actual fun taunim to dm ihla 
new way. Be an i^rtb-E and make big muiiey r 

Send for FREE BOOK 

Our bit Frre BoCik dncrilx-s lAlnrl (invclnrimonlp 
& 111 L wonderful u ijtk.it Mjili i ii r S )ji this I aiwrinaiiiLU' 
Acid and |im full deiaUa el This quick, :-l L r 1 1 j. ■ l r 
IMLhAd. Tells a] I Rbnul Ulir PTudciell — (ln ir juin- 
rrw* — wbm they aay — evtn&l reprai uel Iota of 
their ■work — and how many 
flunk'd hi* money nmn while 
Jwirninj. Miulcaiipoii below iff 

pon-r nvrrl trxlny, fHljitf} w. iNo 
naJwmpHj wiU cal)-) 




Free Booh shows how 



_ 

I WtiMngluft School of Art, Studio 1X9 «K' r i 

HIS— 15th 3t., N. W.. WadiinrUm, D. C. m 

I Plinjw mud nw, without bhlignliuO, your FftfO 
I Boak. "Art fur Fhuururo uul I'j-jILI. 1 ' 

| Hunt, Ap, | 

J Addm ,,., T .. Tb+T , H h . H + , il . + .. i .. i .,.,.*, + , + n + h+ + . + | 

I City.. . ................................. . .Slate.. , ........... I 

dl 1 

MECHANICAL ENGINEERING 




1**m than 34 mlnUtoi * d*J with 
these 7 big medmuleal suglneslng 
hooka entitled "Modem Kbop Prw- 
[i«," will prepare yo tl fur a better 
job and bl fitter pay. Machine 
hands become foremen and super- 
tmundesla. Helpers become experts, 
foremen hcca me nmnajicn. Any tuffh InlM , brl per Or factory Hd» 
ploy« an bom-fit quiCKLY and can notnrnand more nmoEy, 

Y ft tit 1 nnnortURlitV B*Im thin chance to 

T OUT V jppui tun Sly Qualify fpr promotion, don't put 

ofl for one minute Ibis BIe Opportunity which la yours almost feu- 
tho Hefting- Seven Hlg Books chock rm of every known mcch un tea l 
fact, told hp simply acid dourly that any one ran understand them. 



Pays Big 

NOW! 



Everything Sent FREE 



It h nirikh a I la a. Y *4 ALL. 
of lii*M t.M.-ii *01 hr mj-lL 
to r«i t 1 * iiijubiilkofl.. fJu- 
cldl fa tctit mrt IviM or jght tJ »'H*t]irj iii nal ynip w*ni ti> 

I Ii»m, tin mij iii t* r™ ™»ni ttf tli'li r™kt 'Win NET MAEIKO 

TiiiluH. ifiiii II j‘ ir mil Uicuv. puy ud till (Miert klad u< taiaEa. 

Complete Bet of rl rawing inwtnjmentfl 
il you Had lor thou books NOW, 
These instruments are made of the fin- 
cat of German stiver, arc absolutely 
accurate und arc packed In Velvet lined 
Icathprcitu pocket caao Heal S10 value 
but frvNe to you with these hooks, 

UiirkB Tjchnitii ”sani 

1"(5U lUHji «T-qJ tr-t 111- 7 l>L«. friffW Our Irto rHirnnatii.TL 1 -1.1 3JdV u.f i«w .(alt 

□rUiiTifV rl h r^c ■ ImUy IijiIsm I dt'C iiji.« l 5 |i kp*U i.||ir nn in vLlifiai Cl Hi 1 will ■ i : e . il S3. DU Ltt 

i#n Any fe and tnttrth wiril ihm MAUI prtoii puJt JiU HD is psW. fJ 1 tutupft 

ih*Tn. ki* IP I ™r Ti™- niii'hina EWJ«™i’ I »ad iii*, j^iW Arr»n th gin ni 

a r=™-jn]^j-«liiii (-a i In - Am^nran T"ncliiiir»l piiUili-nc <ii* tu il** Miiiiiugta 

pfa^iLrir* h i 1 1". m B j tf yn cr EJEWrtf fur vDL" JTU r P DlJ H> rf U-fp^ini iarLTUBUIlM. 

NliU.,,.,,,,,,,, ...... 

Additwn.. 

fir-"* Atlilill t la* ITT Hi 41 |q| Hi hnl9AlJutl. »Jll f r * Hljiar n n-4 Aqi) U>it 

at ie lAUt i/uh 1.,ijhIohhi aiva ■* rrfmvM*. 

WAcji ti'rfflttrji jjJcifMe tiicnffon Pojtwldr MecAontcy 






Cheaper H EAT 

Without 

COAL 

New Invention Pits Anjr 

Stpye pr Ranee 

Remarkable invention burns 
air, 4% of n cheap variety of oil 
™tamnblewery where. Does away 
with coal* wood , nshes, cliit. and 
drudgery. Quick, clean, silent 
heat. 3 times hotter than coal, 
and cheaper. Temperature con- 
trol gives any amount of kcal tk- 
a Lrccf- — no more getting up cm bit- 
tvrilo for FREE Burner pf- ter cold, wintry morning*. Many 
for and prolwted territory automark! features. No gaa or 

electricity needed. Safe as ordi- 
nary kitchen range. Easy to Itl- 
seatl — no damage to stave — sim- 
ply aits in firebox of any stove 
range, or himare. Goats Ju*t a 
few cents u day to operate. 



TRY 3D DAYS AT OUR RISK 



Low Introductory price find 3ft day trial. Write for free cat- 
alog.. AGENTS anti spare limp workera: Oil heat naves money 
this year; people buy to saveF Write im mediately for free 
burner oBer tliat starts you in business for youreell. Act NOW1 
BRIGHAM OIL BURNER CO. 

2927-J Clark Ave. 51. Louis* Mo. 




A retiCvf EilaU t*i 
(ifin.1 «*wm pUiiurp 

■ii- R |»t !il in.'liH, 

wIIp P -r IIS, ST. k 



We Furnish all 4'i|U3 ihuiclC and materials 

itirLuiltDii Unv |)hofU'-eil*i diinj ramcra cvmpit'lii 
Willi Inniip*, Ifni jirirt prru'tTk. When r r nl liAW fin 1 , 
iii it-d (Ji»/ couth ywu ntn Titabllfth a gwhI fisylnu 

" i til- I’l 1 1 1 1 1" 1 1 il"' 1 1 1 [irfAMlIiiil 
v, „ ,, ^ jit ii t.ifj n+iinrji 1 , riai i D-i-"rinp[<‘* ■vJJnll 

iilTi'lb ci'^ati'-i' pjipTFrttdlltie^ iddnV Ik All an>' Olriei In- 1 
iiiii.ii V- Ei-Ti-y r>»'Uir« In iliUi !»rui? of Pnptiljpr Mr- 
rlnuiLrn ivn>, ifprll i‘riv«l Uy Itio fiPcweM tto tparli van, 
r..m nr-i.iT] unj,...y VrtU]# 1-ftrnitii-. WntD LhIbv rut 
C-iiir m u- LlluMralfd cAlhl nc wIUl’Ji «UKI|Vm i-n 

equJlMiwnt ■iii:tv iii wu Adnlih. Yflu will tiol i'KJ " 4 *»- 
]|>!nLii| ets hiliv way Lti' ivraMi’i; Alfp 1 *™ Sel»e4>[ or 
fUntHitSiRV-nq IK'Pt. IS*, Aunxra, M&. 



RADIO 



ENGINEERING* bn I il itf^' U CUJ, flVl- 

fltlriri amt [h‘tice rartko. Bervtcimr. 
nutrliii.- stud Miiras ielecrabli Y taught 

(hnrnufhlr. Nine muuta£i r eUghlccnti-g 

efluivRfenf. to three yan rolteut niJio work, school f.-tfats— 

] l.i l UMI i N74. A LI r -: pci .so lu w . l aLok . l: tree. 

Dodge’s Institute, Ads St r Valparaiso, |itd< 

ijrpa.ti-r pip|KtJti4]iii|p-rii abi ■ w in a<l »crt tf mi*. 

tmaily .leiiI liuirliiy m aTAre Unw, T'rnc- 

1 1 -:b I -i-iirk. S-P 1 nl kpd^kk*. Old TAlahtiihril 
itW- Ijaw tiiiLiDb-Eur Hrms- Sind for 
frit booklet Of tnrerefitnff information. 

Paga-Davlt School at Ad*erl|tlriq 
Oapt. US*. 16 P 1 Mich. A» h Chicago 




AbaoLuloly lie UIIpTT e-wfwinir,, You, 
Am. can JcbtTl lu ptay Ihla fmcL-- 
listing; IriairumiTit Ln yutu 1 APDIi 1 
t-miP, Wl- IlHI'B- t i. ■ El I'Sli'l tly hi:icli- 
LEIjf III 111 | P, -XFUniH. lit few Ul^ flABt t> 

vnui. HhifkI linim iH»«J]f (« (r» 

ininriTigdua on our H o aw Study 

Coiirii?, 

IN9TITUV* oe MtjaiO. lot* N, 34 PIib*. MilwmukH, Wit. 



GUITAR 

ea sily teamed at home 
for leas than 2c a day. 




” Full slcc. Heavy duty AioddLn Flecrcke 

Ah V W El D KR o 111 y I3lk,60 1 I f ba cCtldf ucy 



> , Full Size Professional 

; hrc 

iuielder 29 .- 



hJL mctoli hi Ml all ays from heavy luOter hl-u-cK 
a--i 1 Cft-iLiiiKS Id fciiLlcrA aud Eight shed DjcIaI. AIhh tine 
T<.r psntdeiitkif arid brarlnn, Fully guaranteed. Approved 
in Autoinvllvc Tf-sl iJihoratorLiiJ. ELmII? portable ao 
tJBiTtetfl, 

WORKS PROM UO-V SOCKET, atmplj plug into 
1 10 Volt pr 2^0 Vnlt light socket— -coNbs only mw 
po jink's im hpur to uhi. HUE CCtuNetO best coiv- 

Irr-Ll A US- DUG -tun TLDG ^1*llv. ruH Impl-rmrlLiilltH lEirJinloJ 
AMAUMI DETAILS met! Wrilfl kdnf lit F piiiBUJi' iLkl 

r-aM Alniut AlaiJiIi ii Am UVjikrt foi JT3 AUI 

COMMONWEALTH MFC. CORF. 

tr?as D 44 O 11 H 11 J 1 I JU*.. 0«#1. J-13 a C 1 nclm 4 ll, Ohio 
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rirT#'k nn cnnur tiir.llr tii mu ji huilbinn nf inrvrt— , 

n NEW huliair -- Lhiif |. in JTpvfil ihmur.d lu ► Vi!»y V'Wn 
1 ml flw tn tin? L T , fc'. Anil i::th < i 1 -. 1 " J »a 

irtiisi ihf Blurt ami <• mi run- (n puiy V J ■ I wr Cl Mr many 
. Ju-l ri-!!itlr |iiJM in Mur Imn c, Huh . U s: -1 

l V*,q ism rlwnr* it ■■■■ 11 . I; ■■■ (•■ i . ■ 



,MM A LIFETIME IN(ME 

TOR YOURSELF / 



aii f *tJ3l :iuL- Ills pmifipp, pit ; nn :'imnar:ir-rii it nr* 
1* i ! 1 l. n - M I'- 'V'Mfllr II IT 1 J, l h ! I"! ]*P*- - I 

fl|»k'L yoil how t- ■ 1 1 1 ■ L your r«*a. mi'ti fti kiiIsjpIjl 1 
any 1 pcirt* tirr-Suil. n-: \jMisty tnr l UMPI.ITT T'lll r, 
"h L.iLla, 'I 1 1 1 -■ In ii ruul Liiunr'y-miiiiti..' mm*- rlunlly. 

CHICAfiu roUtfTAlX CE^I i£ffV|CC 

201 U, Wills Sir, C ?. III, 




1 Inmll dun Tor unr cl i I mk oUti '.*ui-i* In 

mu 111 In. 1 1, 'UP rip* > IcoL C'lruf ■ 'J- 1 - 1 

tienttl to etiyl lii*!* 1 ijruiifU'bCT far rintlhjl an 
HLiUn-ilinl^ im -ilEU--— 'H lp n J n ii m ji-ris t i vr lil'i- work 
(ir U> A fiTjamrinJ Hf-rriue Ilnur, TnLicilnjr given 
|iy tli'S jji* i rur 1 1 itt ul I he l:.jkirn»r.ri|kR iH'.’hiV I 
M ml i rn ( ‘jiiipim j(i R.u il lilMiTaUititfl Ij'j-w 
mliiuD ami Sivlnc for rtitn- 

i'l- dtiailn. 43( Sr Ctlligi Avt., Ang«l». 
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PHOTOGRAPHIC 

ALMANAC 



•hit BAIliiin Boah of 
CAMERAS iSUPPUE$r 

B ' >ir.f IjlIeiI i.i’.ts ntjcm , pit r ii '' d* 
i rhnu'iiati.iy and Urine M-'Vie 
nl I-,*-. r >. r 1 U IY and n F Old f. - 1 I f f ri* 

1*1* HhJnrtJti* 111 



h*-l 1MI j iU*V¥»f "MI T- 

■iiir pH i m,>«p 
I lloij;. r-Hc.Unia 



l.iiJF.rrai. Laronr-pi 

fqmlpItitnL abiUltd in li>rlir, 

fiaii j csrlJun (TiennlHicil IV HIT p ; I 

central camera cO-. Ell 1*93 

330 S, M'Aluih. Oint, Pitt. GhicaiD, U. 5. A. 




Correspondence Courses in 

R4M0 toEI£(JRIC&L fNCINftRINC 



SPECIAL 

I Only 
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ELSCTHICAl TvKtJJXECttlKQ Miwn tomnl*!- 
4 fk'* 1 fmld. M* ’t tmArffi ri i*t". iiMii il ipll<l> 

HA Dm il^niv filial Jto iriiifc-nmHnn .-n.irP- ! u. r>v|i . publie ini lip--, nlmf.'---:' ■ 
trL- wnttt ■ Ti-iin* ymi In |#i- Piisfiu'-ai'frTkfi nwL sr« ill r Arciirm, iMhijiriJm T=*i 
QHLt 1 3-^». "ii E * ' nr--. prl>fl^ll FAJ-tflbMLl |.|«L W BJTX TDPaT rCiH iopihi 
ii pt-linnj raenl tv *• irl-ni _ B . „ , 

LINfXILK ENamWBMTtn ti-WfKJt HJUWhi! T"1 h . I-mr-ln, Krhr. 



LEARN CARTOONING 



by the iriftliod ttial hAA dei'«ln[wrl hutHlfedn fliinwiBtijlIp, S^ad 
ualUe. luliiffatt and atfc loF IfW cliari (a tot juur ability. 

Tht Land an School. Il3i National Bldg., Glutland, Ohio 



NEW!! MIDGET POCKET RADIO 




€oiti|H«ta 
Po«tp*Jd 

l r iti in any imnll pottn 
rpaily, ^atclw only -i art 

llii'Hti Cmijr-jp In Iliut 
dul rijLnrh (Ultirk ETorn . 
bfnMi . * b i (* !• N O I uljcn „ 
l*t [frits, pr ptacTrkal cuit- 

Het‘ E 1 1 iiLH Nch hitl* 

i*' ■ £1 Tif'Frt.i rrtpturaiKii — 

■, ill Lrmi fur j-i:ifb — rmly tsnn 
(itaviitE part! irr-iiarai™ and 

Frrp(l>p- t'roju|rPnL i.'iIKii' v Li tj 
beautiful ilnr tone Riur *id Vo W n?B« — MtJCll [Jill: l l'KII .ir.iti'r n • .1 iuihUeii 
— Ti'iy li”lr s-^ik ■ r Ititrrl'tvnrel C pii be ■t«’i Itt AS TO NR AN VW'llF so 

C&V&TALB TO ADIEhli Uudnldr (indile iilb miitErl phi-nn abil knetriHi l»tia i'i 

Ivr TPiill* !□ LR-d, tiulrlp. AUIup. I'ltl"*. FB I >!"■ t-!l bkwk np •n» ■*!>■ - r "I P'HT Ir N i 
rurntJlrfll-ril Of (irf---Y lioUAllTirt — lljtpp SIltF H #efcnd I IF nirpi-ril TlEOUSAKEKi Uf 

SATISFIED CiWSiEA* tHbHE AltB P 4C?1'B hrati r. n |r ii i« . ( 4 «« 

ft ttM Itur qi[f iirrlvnl .ir piuL 1 J ll'-i I-L'hpPi. AluiieV tPPitp-P. f’ljf-ill Id'Ml Pj 11 ' 

GitBmnMrd. tmDEFl NOW I (r.rfrfcn rrHiirr ii5r tilth h U5lrm> mkiP | 

TlNYTONE RABlO C©., Dapt, P^9 t KEARNEY, NEBRASKA 




A Coming American Industry 

The in tern at -com bus lion engine 
represents man's supreme triumph 
of machine power, Diesel engineers 
are in great demand. Many are 
acquiring necessary knowledge 
through spare -time study of this 
modem I, C. S. Course on Diesel 
engines. Free booklet 1 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Hoi; Sri3IVlL Sc run I mji, I’frina. 

Ii itLi'-nu huI (if pti !l**.tian. ipluiiee Htttul me a Hmjr nf vaur bun^lrt. 
’'Wdn W|m ami Wfijt," and fuiJ p*|ttoyl»n nlwul tbic luljjrvt 
Injure tvlikh I Iiivf markbJ X.t 

TECHNICAL AN© INDUSTRIAL COURSES 



0 Arrhtrrdl 

0 Atctikl* t turuL l.’raf I'-rjji.n 

f. tluLMuif EtUmuihit 

C Uuu IriiL' ltj* aiinl Rilitilist 

Li rllructm.il ] ttifumiE 

f. Sir tic lur.'xl l-.nEUiPH r 

□ file'll uj.-il Lim ijicctt 

□ >Jri;LTLs Liiditlai; 
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□ llcmilnj .Slii(.h .llEuf-orifith 
0 TeJnCfRiEib Hinciactir 

C Tflttfltioue Wurt 

Mfjhminl Kniia 
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■ItniD LnyiLn'rT 
□ .k T rink I'iLn'C.riL' Lnini"P 
H Mutim- I'.inittp r r 
□ t’ivil TrrieiFLrfr 

□ 1 1 iiftfrtfiii' ICntiimirr 
□ llri lf( Ktiiiliiwr 
P Bri l(h* Mhcl lb i i I d Ld* FortBkM 
□ ,HLLrvj‘ym< hi ul Mnppiiuf 
P RrrrkflsrRtuKEL 

□ ilhiJIu O II- IL IxicDuiutivni P All iLiiiLiii 

G It. IL ikcliuti KuMiuII 



P I’liinuiff 



P M fftbiiiiral Liikluima P IL K r i * Lcithluiep 

f Majrbmttt □ Tcrt?! m*L*r Li LLf-niiairy 

pi LhlLcrmnakfr P HdiicrmiLkpr . i H.IVitiJI Alia Lite 

0 sHhiiot MrlEil Worker D 

0 llfat TmtRttnl df MrlaJa O Csttan M:inurarl«riHff 

0 MiniKPinfld JnvEEiliujta p IV CioJ « n MhEiLLihuVnriL’K 

G HiiMMil KBKipm O AyricutUtre_ 

P At1bl!dh KukJdur O I- nail UlowLiir 

[J A ui ujuuIj iLn ^tn■ 1 JBhi^| O I'tiulury 

BUSINESS TRAlNtNO COURSES 

□ llunln*™ Mnrnii ^im ut Li Buiinw CocnwundlM* 

□ U tflLc MhiiunsmcnL □ Ltfwrio* fil.ww OhrilN 

G 1 1 1 ■! iu.li t i-il MjummiMPnt Li iulL ^inploh 

□ Ttafflfl MaiiiLCi-nifiiL L" Oil'll Hufikn G M*il Ci 

D Accviiri<Mi«y O.P^A. □ Haiti* ay Mali CterL 

f'uai'biiii! □ ttoflLlt-efpuiir □ CJrailo B chtiftl flubjacta 
n EiHTflATHlL Wcift n H^ h SrhiKil Sublet* 

□ Coni Acnunliat P Otpllrix rreparnlorr 

p 3rta.l«LBLLai»iJi:iTJ P ArlvmiliiUf P Y**af t."*jLLt*n 

P riervinc Slallttli SafpuitiLH.m(tiipi 

P Wallpaper iJiKWatMUf 
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Jo Hot have to be complicated to lie profitable 
BBPfcl 1 1 when Patented, The 5c and IQc stores flourish 
on simple Patented products which are commercially success- 
ful, The zipper, safety pin, thumb tack, paper clip, collar 
button — all simple, yet familiar inventions — brought their 
inventors rich rewards- If you have a Patentable idea— act 
to protect it. Many of the moat useful, widely popular, greatly 
profitable, and extremely successful inventions have been 
very simple one?. You have only to look at the devices we 
have pictured here to realise how a simple idea may become 
a utility bought by a hundred thousand or a million people 
soon after it is produced. Don’t be afraid that the simplicity 
of your idea makes it valueless. The thing that you nnd so 
simple that you wonder why a thousand other people haven’t 
already done it is often the invention worthwhile* 

HOW OTHER INVENTORS GOT STARTED 

The list of men who succeeded in invention with only 
a poor boy T s start is a very long and noble one- Pov- 
erty, hardships, lack of friends, distance from the 
market— these could not hold back Bell, Edison, East- 
man, McCormick, Whitney and others* Everyone 
cannot succeed. But every man can try. Courage, 
sacrifice, and hard work may bring you a measure of 

Lack of i 




The*’ Blodriiph^df 
George Enmin a o 



the success these men had. Lack of mechanical ability 
is not a serious draw-back. You can always get 
someone able to build a model, draw a detailed design, 
or otherwise materialize your idea for you* The big 
draw-back is discouragement. 

Your idea for a practical article or ah Improve merit upon no 
old ofiu allti-ulil t» patented NOW. Frequently many of th« 
ihuusandi of applications tiled in the U. H. Patent Office each 
year are for the smite or almost the same idea. In such a case, 
the burden of pruuf rCitlS with the la&t application Some- 

times a delay of even a few days in filing 4 lie application means 
the total loss of the patent. LOSE NO TIME. 

The entire time uf this Imr^e and flxparlE'noed nr jf an List Inn in devoted exclu* 
lively te patent and trade-mart cases. We know the rales and requirements 
of the Patent Office. We mirier* land the technicalities of Patent Law. Wo 
can proceed in the quickest and safest ways in preparing an application for 
a patent covering yernr idea. 



Views of the man 
who used Potent 
Protection to 
amuse millions nnd 
lire perfection to 
■ new on — Pho* 
tofienphy — it- 
self one of the 
greatest invert* 
tiOQL 




CLARENCE A.0BRIEN8, HYMAN BERMAN 



REGISTERED PATENT ATTORNEYS BEFORE U. S. PATENT OFFICE 

7&-V ADAMS BLDG, WASHINGTON, D, €■ 

IF ft c ii irHfififj fo mitre rff sera plensr Popular .IfiWmnfrjt 
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TO PROTECT YOUR 

ID 



WITH A U.5. PATENT 



Send For 



If you have a new idea that 
is p ate n table— anti want to 

secure for yourself your inventor's sole light to profit 
from the idea- — you can’t afford to lo^e titne in secur- 
ing the protection of a XL S, Patent. Other inventors 
may be working on the same idea right now. Should 
they develop this idea and file patent application 
before you tio—the burden of establishing priority 
will be upon you* Our Big Book— “Patent Guide 
for the Inventor' 11 — will tell you the quickest pos- 
sible way to secure Patent Protection for your 
idea. SEND FOR IT TODAY! 



The FIRST IMPORTANT STEP in SE- 
CURING A PATENT— i s to obtain the 

services* of a Registered Patent Attorney, 
The U. S. Patent Office advises that you 
secure the aid of an experienced Regis- 
tered Patent Attorney to prepare your 
statements. Establish the date of your 
invention as explained in our book and 
disclose your idea to him in correct form 
He then makes a SEARCH of the Patent 
Office Records and reports to you on exist- 
ing V , S, Patents which might bear on 
your invention, giving his opinion on the 
advisability of proceeding and filing for- 
trial application. 

REASONABLE FEES— CONVENIENT 

TERMS. Don’t worry about finances. 
Our fees are very reasonable — we can 
arrange convenient terms of payment. 
It is our custom to permit clients to pay 
for our sendees in installments as the 
application progresses In our office. See 
our Big Book for fees in obtaining Pat- 
ent. It explains our arrangements clearly. 
Send for it NOW! 



Fr*«-o llffcforii of 
Invention Fortii 

Use our FREE ,l Record of Inven- 
tion" form !□ esiist you in record- 
ing the dneriptive outline oF your 
ideas and to establish the date of 
your invention. With it y&n can 
make a rough sketch of 

your idea nnd have it wit- 

netud in a manner of 

deuce should ocea- * ^CLARENCE A. O BRIEN 

“ * AND HYMAN BERMAN 

TEA II OFF £ Registered Patent Attorneys 

AMI J7 7*-V AdiiitiN illtlcti. 

MAIL twsniMiTON, n. c. 

N*WtO Please send mo at once your Bip TYeo iP- 
rage Book, *' Patent Guido fur the Inventor*' 
A, and your Specially Prepared Ilcconl of 
a. Invention*' form, Alfio Goortre Eautmcin 
Itin^rnphy! ‘'Inventor nnd Business Mnn.' h 
* Tbifl request duKj not obligate me, 

* 

0 ADDRESS 



NAME 



{Please write or print plainly) 



IVArit tcifflny to advert he rs plto.u Edition Popular Mechanic/! 
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jft n^p f R | V Booklet Free Highest References 
MjL I ■■ IM I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in, the latest editions of thcRand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand- McNally & Co., Chicago, III.; The 

Beggott 3l Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 

Boston, Mass.; Fa u gel's Law List, published by Legal Directory Publishing Co., St_ Louis, Mu.; Amer- 
ican Lawyers Annual, Cleveland, Ohioj Bank errs Service Legal Directory, Bankers Service Co., Boston, 

Mrui. i Eyre's Law List, 9 Park Place, New York City, and the Central Guarantee Ca, Bankers and 
Lawyers Directories, Empire State Bldg., New York City, 

WATSON E. COLEMAN, STkcuini^TniS" nV 

REGISTERED PATENT LAWYER WMOifiPUjl A UN, UiU 



INVENTORS 

PATENT YOUR IDEAS 

SEHD FOft FREE fiOOK^^^ 



nrsjs& i 

’TK 




HOW TO OBTAIN A PATENT 

Writ t«n by a form*T Member of t he Enmin - 
in| Carp* 1 IS22-24 : of the U. 5. Pelttit Offic». 

If you want to profit by your id**, you ihouM 
tikt lt«p« Id mpply for a U. S- Patent at 
one*. Your Pint flep Is to ret thl* Free Book. Thl» 
lnt»«tini kliuitntfd Wk cgntilnr eiluibl* in Forma - 
lion you ihould he*«. It telle tdu fully how to obtain • 
patent or your i He a in tbf quick pit way. With Ihla Fie* 
Bonk you will *1*0 reefliee m "Record of Invention" form on 
which you CPU oaiily r«erd your itlfa, Peraonal and Con- 
fidential Sereicei You* cm will fa« tKl~ton>]ly handled 
only by a Re^inered Patent Attorney who ii ilao a Forcnar 
Memher of the Esamlnins Corps of the U. $■. Patent Office, 
Ail UiMimmictliofU confidential. 

miL caUPCH TOOAT for mi MTHT BOOK mi RECURO DF IMVED-T 1QM Fn 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS 11. $ PATENT OFf ICC 



_ T. 

MILLER BUILDING, D*pl. 9ftA. WASHING TON. D, C. 

tin# H-nd de jnr Fn* Int. ‘‘Hnr I* Ohah a PaleDt” and few 
1 Heotid el h!«*e1i*n" torn. 
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ADDRESS 



INVENTORS 



wtso derive 1 argent 
profits know and heed, 
certain jump Ir- but vital 
lifts before applying for patents. Our book, Paten t-!*«niso, 
gives th^se fnrUft; sent free. Trade M :i r k r< — O j> v rinTi : - 
UCET 4 1AC£I. Eji. IIH. 635 I Si H «. ff., foil. 5, WtSHlMCTPN, D. C- 






STOPPED IN ONE MINUTE 

Are you tormented with the itching tortures of eczema, 
rashes, athlete’s foot, eruptions, or other akin afflic- 
tions? For quick anti happy relief, use Dr, Dennis' cool- 
ing, antiseptic. Liquid D.D. D. Phsschjiptton* Its gen- 
tle oils soothe the irritated akin. Clear, gTuasdcss and 
Btalnlesa— dries fast. Stops itching Instantly, A 35c 
trial bottle, at drug stores, proves it — or money back. 

P.P»D. 






New Ideas now Salable 
Before Patenting 



Pinal ml. mmhil inventions may new beBafelr marketed 
wit limit piitf ritlnn «\penfl«. Write tor proof dm l wa me- 
re? < Cully Mil Lii if ii patented, oud impatented lure u ilona. 

Chartered Institute of American Inventors 

Dept. 4, Barrister Building, Wpnhlnyton, D, C. 



PATENTS— TRADE MARKS 

All inventions submitted hr Id confidential and 
given personal attention by membera of the firm. 

Farm, “Evidence o/ Cunc^plim" and \netmeAion9 t 
"Uowto EMtobUMk Your Riehtt^—FliBRl 

LANCASTER, ALLWINE & ROMMEL 

Patent Law O fRcts 

41 2 Bowgrt Bldg, Washington* D, C. 



No Joke To Be Deaf 

»Ev«rydcDl person know* that- 

Mr. Way madohimpclf hear hi* »*trh tick after 
[dear f at twenty-five years, with hi* Arti- 
TJdir Drums. tfownre than iJnyond nivht, 

Thty stuped hip hdbd 
nstiw.Thtyans invisible 
anileoinrQrtnb] «,nU 
or tmlfcrirt. IV rite for 
TRUE STORV. Ala® 

beuklctanl>i L rt|flie*S, ArtiAe^alRnr Dtuwi 

THE WAY COMPANY 

77'J Et-r miner a Mi . Detroit. MJch.l#aq 

BUCHSTEIN’S FIBRE LIMB 

Ih toothing to your ;dtimp — 
strong. tool, neat, light. tia.iy 
in iy moots. Bnam tor nil d-e- 
rormltLe*. A(erUe wanted. 

O. BUCHSTglN DO. 
lidlT 11 D Srt lie. . Si, . Mi* HJ INI IS, MIRK . 
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Make Money at Home / 



MOr MtrajfituiiMS uj your cellar or abed. Exclusive 
new process, ES k if cr. a tr ^ quicker crow. Mum 
rnutiBF for you! fnnr-Tijy? top dimaad. We buy 
Muahroorng, Willi In fr t » fl-wk. 

American Muthrocm Indumin Lid., Dipl. SIB, Tor ante, OnL 




Make Money with Roadside Stands 

now to bund them Is explained Id 3hon \'at«a Tar 1933. Ill US. 
M cents, pndlpald. 

Popular Mac ban lei Pr***, 200 E. Ontario Strut, Chicago 



< Io P rotect Your. Invention r* i 



r Vv7f 



^ssnsn 



Delava ate (liuiKufoLijf and may be very 
cosily. My (KrNoiiiil service assures 
prompt flctloriH Btrlrt confidence, and a 
mini mum of espeoae. l suggesi tnai you 
semi me j; model or dr*iwi nr, or flkeich 
and description of your InvcntEnn. and 
53.00. I Will make a Search and report 



pTOmpily ftfl IO It® pfttentablHty and --carl 
you ft copy Ot my c2-pa.es tiooklel, r J r, U 
you prefer to read my booklet first mat ! 
the aitBohei] coupon at once. 1 will ih>i 
pend my M Record of liHCDilaii" form. 
1 iver Sft ye lira cxpcElcucC! as a Reslfttcrad 



Pat- 



tern Attorney.] 



| L F. Randolph, 

i Plcaao send me at ones, free of cbisrse, your 72* 
pBRC booklet and "Record of IhveUtlou" form 

I 



Nams. 



n PERSondL confioEnTiftL ppiteot service- 



AtldreH. 

H7;cn tdriffnj? fo gffDerfiscrs please mention /"ojiitliir Jfechcmlc# 
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VIATION#llNCOLN 

G RADII AT E S fhe Good Pay Jobs 



A Lincoln 
Graduate Wrlteii 

Mr, C, F. Bowt-ft, Slip:,, 

Lincoln Atfplancft i-lying School 
Lincoln . Nebfuka. 

Dear Mr. It cm ora? 

“It (tivut me a fift'iic deil of 

S citu re to tw able to say that E 
ivc iccelTtd my appointment 
to the Royal All Force In End- 
land, E am aalllnd In November 
from Montreal, 

"I realize more and more at E 
mc*:t ftthtryounri pilot! Ju*t how 
tupeflot rfiy {fuinln|t hat heeo, 
with them. 

“I shall always be glad to tec-' 
ommenil your aehool to anyone 
Interested I consider It an 
honor in be a l.lntjolo graduate 
*tid hop*! in he able m continue 
•ending you word of my auccesn 
In nidation In yean ro come." 

Sincerely yours, CHARLES L. 

OLSON, Saul* Sic- Marl e, Oia- 

ta.Hu. Cjiudi. 

Fort Ttne tmploymiQt 

night now we ran offer a limited 
number of ambitious men pari-ilmc 
employment to cover cost of board 
ami rrtom while (raining Hurry T 
M all the Co upon uo w , 

LINCOLN AIRPLANE & FLYING SCHOOL 

Divltlon of Lincoln Aaron awtlcal Institute 
lee O Aircraft Bldg. LINCOLN, NEBRASKA 



Immediate Demand Cor 
Trained Pilots and Mechanics 

Fnitttt development In the History of Aviation. Airlines adding: in ill ions of mike 
to (! pir flight pcheduJes. Factories ure crowded with huge private and govern- 
ment orders for hew uirfiluhea. 

Aviation needs and matt have thousand* ol newly trained men for urw posi- 
tion* ua pilots [ind niochauitm. 

Thl* Lincoln Government Approved School with highest clow training; fneilittea, 
truins- you fop Chmnicroijil or TruihB|>ort Pilot ut fur Government licenw as Airplane 
and, Engine Mechanic. XtiW in its 2(5th year. 1C ytJtra teaching Aviation, 

Good ufirlei arr pah I properly trained; mem Airline pilots net up to 8700 n month. 
CVMIqib (jet 1^4 it month. 

Opport unit te* for prpmul ion. 

Hake Aviation TOUR 

career. 3t |R supervised by 
lb Li U. 3. Government. It 
0 fiery you unlimited oppor- 
LUnltlrs fur pro mu tk>n In 1 
fusc-LriiitLim and romantic pTb- 
less Ion. Prepare yourself at 
this Lincoln Government Ap- 
proved School, Graduates 
now employed by le*4lni air- 
limn, Foreign GuverauiMiU, 

L'jjetorlea ami smdCe tom- 
ban Ley, We awlsl our gradu- 
ate*! lu In cat Lag portions 
wheU quail fled , 



Li ecu red MEcLftfdfia gol up to S2CM) a mouth — ■ wonderf ll| 

Mall This Coupon Now! 



Lincoln Airplane and Flying School, 
iflOtl Aircraft Dldft., Llniola, Nebr, 

I’lewje send roe complete ihtorrmitlou about Lincoln Approved 
training. 



Natne . 



.1 Udruffl . 



City. 



ftlalE + it® e , 




Make this your 
life-time career 

Wonderful. inoitey-rrmJtint; opporiuniltes. 
Men, woujetl. Grow lug field. II ecu me a 
Commercial Photographer : a News. All- 
vertisJnp. Portrait or Slot (OB I' i e-tu re Pho- 
tographer. Personal Attendance or Homo 
Study training, 2fiili year. Free Booklet. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

]fl WctHlSLml [Dept, IS) M*w Ynrlc 



'stammer 



fi 

M Send today in- henii iTipLly iJlupi.m'-d boot i-tnilled. * llOS T 
9 3 TA M M E-Tt,"* which cIebctLIhm rbe Uuque l" ait M -j i b0< i I nr the 

Klttmlae correction uC ■tammcLmii and sluilGl iliq, Mi-rbol Hitc- 

m (■ I J ! LIT U*L<d >.L E L i ■ C i 3 -■ iEUt.llUtC ll)f 35 JlillT Fiftt'O I IN 1 1 - Fp- 

T d'>r4<? | l by pli yci r i.n-m Full laltrititLitn ^inrtrnini correction ni 
Ptammcrng ponl [fM. No eblluUDA- ISenjamin N, Bdeuc, 
PcpL 170, Circle To^ir, Indiana poll P, Indiana, 

BU1LFOK I II Li:i>l OK3LI TlO> 

nFATAfin 111? Bedford Ave., Dept. PM -40 
K F I) Y II If II Brooklyn. Nrv. York City, N. V . 

» Kv 1 VI1V p Auto Mechanic C Tal tine FidlureH 

□ Aviation Mechanic _ □ Welding 

□ AeJopautical Engineering 
[1 Rufr igeratlnfi D iiachine Shop 
O Oil Bur tier C Diee<d Engineering 
H Air Conditioning □ Sign I^iittting 
Li ELeetricnl L Window Display 
' RuditL and Television Mechanic 

□ Architectural -Mechanical Drafting 

□ Armature Winding 

□ Diesel Engines 




TRADE 

SCHOOL 



.Vffm £ , 



Addrcst 




DIESEL 

the 

NEW POWER 



- . W M,h . i , I 5 ru the Jimpitlfl^ perfarttiaPLi? at (bu EUr«t-I 

r .J | Li i I ii . m j. U EL. Vi-L'hyr train. It openn u m w ern "f tiuw-rr 
,.Sn n- hr}-. At m|i| ungf , Dijiomubili-E, Ottt mdusirlal nnj 

■ uil i.. u i ri tin uiiu VC Sourly cMctent j^KinifR, 

to ijbtjns • new Lirefessi.ion. a new triLile fur UiOUb-iinds unh thou- 
■■ wfo of mi-a. Ltfem Ple.sel operntlM. rnuilriiiM I lull Slid n'lmLr 
MHV. r.M (jut iiiite |.i"»I nmrk TfNTrmv ri , , ,| l | «(J. I'imi uu' all 
Hri i| if» knew through Pn-re l:<nr>l-.>-, 1 Dit-sel lind ULhi-r iuti.miL] t uni- 
hu^Tinn Endues”—' "Dlwiel LnuUifS. and Unifliwanai! 

— “lllL-rel KltrlrJe I-lrtnii," width wt rend free tur i-mtiilnatluti. 
TM* romhinillDO ofTrr brine*, you Ihe latestt Btld numt aLilburUalive 
luformilipn QhiilmiljJe. Orer SOU illu^Lrati-tJUS. 

3 BOOKS ALL SHIPPED FREE 

fur Mamina llun, There nre n* Ftrins= To fhla offer tf VCHl TEPlIy 
^Alli i ft tii.il JrjlQ 1 hfl niemt prcmil* kHlj Hi fc W fh'lcl cif H’li' rt'iicury^ r * :,l | 
li FI* mil - 10 -! ila te — m-dsl l-ilKc-a or urcife^lun- l" j r ihy-v 

-k un our n luarinff Irte ihlpraont Cifler. Head them, eiamscHL 
tfu-m. r i .-.r i Fi. hi Lji ;iny way prul Ltu el 91 yon r.rc trot sola 1UU 
yeiiii ihcm Back at our exfieuse and you won t d*w ona oect 

American TccTibical Society. Dipt. D-filt 
Drcxet iiH &Slh Strict, Chicago. Illinou. 

Sh^jilI iEie i liu A’nlumf.^ on iKc?el EnulHEa, llited ahovo tor 10 nafa 
FREE Mil uni i ii -ion. I nlU poff Hit I' 1 * repto but tlflli t uws 

^ uu a trill utilr^ t li^eLi thr- In wblefa. COM I u-trci- tn , i 'iu 1 

(2 11(1 in lfl 'lo’,v and M-W a muni b umlL Ibc lolradllttocy price ul 
i inly SB. BO in jmld. 

Nohii li you. ureter you tiny S^hd ullty cash or tnuney Order 

i you fai'D 51. li ' 4 ju full p^rurat. ahtl We will send ttie ^ hooka 
pu'Liihi Wc agree to rt-rLirn your uiuUoy Jf you are COL fia.t.ls..eiJ 
aud return them In ly 

Name' ......... ... 

Adder** 

Clry Rtati,. 

PI it iisi atlafb A Ictirt gtilriii ur, oCcUpaifrin and the n^ma and 
addrc-iS of your employer anti lhn.1 nr ai least one tni-Hlness man 
ji> reference. 
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CHARLES ATLAS 

‘Tflfl World 1 '* Mod Perlecfljf Developed Mor> H 




Suppose drsctorfi said you had only ten duwj more to livr! 
What w i mid you nive to bare annther tr j n YE A Hi* of liW 
“Anythin* in tin? w-nrkl!'\ yem wuulil nay I'nforhmQtely. it 
would bo too IaICl now', while ytm bare many year* mura 

to live, Ld lIju time to fortify .vuwntrlf mtuliiat JjaIvt trcjubltw. 

CONSTIPATION — 

the Plague of the World 

Con-Htipntioii ia aO tiUntuon many people do not rrolie^ iia 
aoriuiifl results. If city newer* did do! drain out dally. «lisen*o 
would break out pv^rj’whifTpl That bvsjins to happen in jwJir 
systcLu il dtrutimlly constipated. Yet to end Cdnatipntiou ia 
not difficult if you have no organ ie ailment. 

Nine Out of Ten People 
Can Be Relieved 

1 Have helped relieve nine out often or my eSIoivt*. My malliotl 
tones up your entire *j r ,HLein. 1 fflie life to 3utEe-u«cd m uncle*. Hmi in 
Eater yearn would twin to shrivel up. 1 do chit be&tove In 
MpritLiw i Kr other old-fash S itivwI, dariKeriiib mrtbtrtlrt. Mj myntinin nr 
U jmuu Lc'T elis I on b natural, rUeeUve. Results are purrranftrnf. 



Get My Free Book 

1 would like to *en4 you ray book tedlnfl how J have heltuKl over 
40.000 people. Sume were mn-rl own. nervous. eoEurtlputed, I showed 
Etrain mnr to be able t<j *u(^y Uf« h B |]|ea»Uteo, 

vli 



felt the a unco of new 

EkKth reslstf) dLa****, 



i«or. 



s jdefcfi 
Their new 
They have 
"‘1 now (eel 



They 

health and fftremttl 
added yesrs to their fires. They any 
like a NEW M AN!" 

j Liit mail the coupon and I shall send you a 
dopy of my book, ■ fSrpnLASTItffl HEALTH 
A N r n rtTriENCTn." This place* you under no 
obligation, 

CHARLES ATLAS* Dept. SJ. 

US East 3Jrd Street, New York, N. Y. 



CHARLES ATLAS, Dept, SJ, 

JUS East 21rd Street, New Yerfc, N* Y. 

irk haul oMiittiwii, paui I'ltl’ K >hn<I(. 




Fvnj uir, 
Kurlift li 



'Krnrii-luij Ei-Olh \&d 



N^-rait' .. 



AJJr.-*-. . 



Ofer .x . .... Snip- . , 

<£* Inc c. a, U4. 

Tl'ft ni writing please iftfitfton Poptt/tir Jfeeftfmirik 




Thai the Sun moves 
nortb u men Havel 
wimk, uniif fetidly it 
fhinet cettfinwoudy 

m ibr nuctfi, 

men 
‘‘gullibiL 
na, unliT, 
nailing (he Equator, 
Lujopuiu uf iikt Middle A^li 

DISCOVERED vhii the Egypliint KNEW ifwiiHijdt of 



JWH k(o«* 



Suppressed Knowledge of Ancient Sages 

—lost ta the world for 1,000 )fin, but preserved by iKe FEW 
who could appreciate and use i C — — ■ is ivjihblf lo you, through 
nuoriinDH 'c ith the Roiicruriini. Their unique and mtccu- 
fu| irLvdiudt of nuiiefing life's problems and developing 
pcnuL-iHjl police evert more effective t™Jjy. Try their for- 
muki on your «™n (xm^al and practical probkiro. 

Successful ? — Happy ? 

Have you realized [lie lugheit possibilities of which you 4« 
capable? Aie you going through life with your gw<n«t aueb 
— social, htj'iiiies.s, intellectual' — locked in 4 chest, without 
looking for the key? 

■SdipJ /nr n fr« Copy of “The Secret Hniligr." Il may 
npen up * new world of posnnl Mlicfidion and practical 
achievement; it might have a ilcrtling cjfeC* Upon iiMr own 
/niurf. [t il lent free lo the lrriuija. AddrtH Scribe bl^KJ 1 



^ROSICRUCIANS 

amorc 

San Jose CaUfotTHa 

fNfff (I *(%»*» 



tfRAISE RABBITS FOR US 

WE *4Y You u* JO tS.OO futH. 4t40 FUT YOU 
Bh IN TOUCH WITH H4RWETS tvCnv^HCUC Lure* 

wBBi! >in ■ r ■ L«i.i bhik ft.R'5 rjes;, ■ ir., .-.f ''in iMtmrtH 

H ft HIKE FJUTMlPT ir ! m-inltilr raartn bul'^tin itunpine 
urnwuf hurmti nibiu piirli of Ajinirisa wti*> Pflo- 
Hn i*n*ly tiur *:■ r»ii&lt» (im. Aii ITf-r ]C r^ia 4 •iilr'-W 

OUT DOOM tHTUPBIH CO., Jm mml „ sl „ Hlrtll r.ra. feta. 




for you every wool 
ruLsinfl HqYal RQiitb 
baby birds. Orders waitlnif 
for hundreds of thou- 
tindi. T'iuy to- ra[i«. You ucl your ura-Ttoy 
Et*r them whon only H doyt *id. 3-ct* 

U» S*5tAOjp for part leu l wa and picture bonk. 
Write PR COMPANY, (J3 Howard St., 
IHdraae, Maiuchuaatt*. Rnfnr nuy bank, 




fl 1 g • Relieve 

Rheumatisms 

To rolipvc the tortorinR ptiin af RheiEmutifni, Neuritis, 
Neurnlgia or Lumljttjuo in 9 minotr?. jtet the Doctor's 
Prrscriiition NDRITO* AHaolutcly safy. No opiatcfl, no 
narcotics. Does the work quickly — anil must rc-Eicvc 
your worst pain in nine minutes or yotvr money bfsrk nt 
Dru£r^ial N 5. Don't rfuffer. Use (piar&ftteed NOHITO today* 
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t/owi INVENTION through 
thisRESPONSIBLE FIRM 



. , . and Get PROMPT 
EXPERIENCED ACTION 

Wf LT-fTi,-i' tlir g^ftrietlc* jnd p'. i-i> 

rnpanubtiiif uJ' 61 Jew) tiuii IS'J «[ 

hai'E ■ Li'''Jt re iS ci.pt f* In' ii , t iint miJ 

to Lena t)f tlWTuWlkB of Lnvwmsry h ( h 
iiicfrthuf of C A Snow a. Co, who wo;li 
OR) our cur it a f ! . : i; im r,. I Pitcm AiomTipi'y. 
TIio if iJiiporra rsi. for onh- Rl-^IulteJ 
Pi Ie HI AltilfnrJI ptlll plfflll JDilI Cl. I E 
before the Cjihi OrfhcE. 

The hocir of C. A- Snow a, Co- If 
Eli l t tc [iu.IJkij Jm \l ith r i m ■ > i, uccupieJ 

n-rftu -trtfjf l«] tn't Pirmi AH'EfFTfrT krciL T& V 
offer you iJiifro-.ijjJi, gnmpctmi u, : ... 

U you I Wit- id invcnrlrm, »s uh h* Sm-urfif- 
fjr: (ij h'jK A it r fur niau-flflp t ‘, ,c 

mil 1 m' n t»rl;ira|; uti ller jjipi. inn.-flOon 

Xk rilr r.nlii (iiffldt ntl r "i rr.il, u ion Of 
Tnuntii.ip , i, liil.k it III I rll ill ill- Ilf you 

hICKT NOVI' AEiurwM he* (euiJl-i "lluvr 
VC. Prctun Vena" inti Sujjj;eii iOii i Oik 
lEtnv Ti. CoBwneitlil-itf Vvuts lanjntigo.’’. 

C. A. SNOW & CO. 

Puicnt Allymof Smilv 1 & 7 $ 

SNOW BLDG. WWASM.C- 





CAN YOU FIX IT? 



1 l.i'"H ™irr Ih - ikn Lrll 

b, itrv II !'W <*' «'«> 

'(ajj-" in 4in , ^r*kii»|i — | ib 
(fir •hknrriT fa Eir-t-Tun — ■ t-n 
■ft Tl&MhO — h ii - in pi»t 
y, .ii Abjer ■MfltunUy ■ ■!. * n- 
eiim- tmulitr p-hil then kl.n 
iij . eIl it riferk mtj (ti FIX kt. 
Nrwptf tiiLpri.e^inrii'e t illr 
e^rf-md. fcl'iukl t(> >t cin>iiit*t* 
tr:itU niur-o il Iru Ehitri a 
faurHk i hr , ™( 

6 Big Voliimts 

Brund New Edllion 

S* >!«■ M«rp, VIM HF ill-i^C frl Lint.-, 
in iJm.l 

me 

Milan. Aknl •aiMlnaa, 

JTM" E.uik ndEikin, a- Jd-^i-nrtipn-tl 
firiibLr buidiiiL 



i in ji it[ >ri i v i'j I . J mall tlw n *jehi[j aruS w* U -i-nil ynij 
u net ill llunc ri'tnurltiil]li k auto btKihA t Juki ufl Ibr 
piy**. ytnj tire it inEchflnLn urtnit]WT p Ei(- 

IH-rt nr lipprentlra. auto owner of drl™. If 
yiiU'ti* Tntcrmtcd 1 ii knnWltif nil nkotit 
ii u t> * rn i eli 1 1 1 “ tEHTliarkii-v linn tufee jiJ.t-ii.u- 
Eafi-p nr this i lllit: Ol' l EH 

Nf yrij Iti-Dpuges on DIESEL Engine 

A better ftuli — let iTit; KiitiintSe mltn- ley- 
ihut-ry- HlfiflER PAV — it i. i hjmt‘i- tn 14 ■ i- 

IdLih EsuHlrttKa fijr j'rmrac.Lf .noi Bet it sluire 
i f Thu huftre [ir. ■ n t-* art wairlriR fur smy nutn 

VeELi. CVtifl I ll. If l Eh'. li> lEUEirilVD il ■ 4 1 1 1 hi ■ _ 

l^&rn auto eiwlnHihnE with these wcodef 
bfujifcfl at new wiy — ■wHTirn.it •it'i'lvlnif t»r 
meffinrlilnB. Hint ply use (he JlM'Y IN- 
DEX to l*«k up the nniiwer tfl erny auto 
problem. Built by eleven of Amerlefl'ft 



KTcnlnipst tiutemobLIe psipinrej>i. anil written 
In simple ijirurtiftKe i« y*u tan undn^ 
stain ci it. Very nowest ™rb, nil cdvha]. 



iriEiy dEta|rii.m>, *tr., hiirtiid- 
■ C XthplaiM }■" jiu i.n»B, A p EEL ■ 




Shop (wtanagi 
AMERICAN TECHNICAL SOCIETY 
Dr*i*t Aktani S*th •!.. P«m. A«19, CtMtuaJII. 



a m 1 . 1'. ]' i. \ 'I i i' : u r \ [(“Cj 



l>m»l Ai'. dr f.’.-t. f?t . Drpt. C J,j, ■<*, IU. 

1 would Ll kv L>l NM II ■ HK1 I h- ■■ , 1 1 1 n . r ud JI trn rit JfinO At'lti |LfX>Kh. T wilt pay 
I lie fc* i*i ais ■ dull-mr? rliii-ci.n tinljr. Vii i if I . henwr Id. I my i<-Lnrii lli#ni ( upf^an 
p I I'tC IT alifT HJ uwt I W>ui Ua liM-rp tTirrih, [ a III wild jr-iti 1^ t.jp.J jmy tliE- 

l-hiihu.n >L tlin (-all. .p| cml jr AS ■ WBl II 41' ih tiwiiL, F'l -■ -rm .|. : l-,ldi^ DDfl. 

»piLt nir||.t>rr"llijp prt, y ,.-jr - 1 ‘f !’. r bbilTI'. bviilt bra-l.ii li'-W E-dllWIk. 



Adit Pr a. , , . 



COl. 

AMar 

til.r ll-iilln'-W duaci 



li.| iEr, 

hi trfi'hr 



S I pitn 
|| i:l:ln 



■if vni|p|iifTr appd af li'PPht 




Nearly everything wornoru&ed must 
firet be designed. Color and style 
Influence their sale* Industry knows 
tiie importance of good looks In its 
products. In addition* magazines* 
newspapers, publishers and adver- 
tisers spend millions yearly for 
illustrations. The artist has. become 
an important factor in industry. 

Do you like to draw? If &o, train 
your talent to serve industry. Draw- 
ing may be your surest road to 
success, 

Tbc Federal Schools, affiliated with 
a large art, engraving and printing 
organisation, has trained many 
young men and women now capable 
of earning $1,000 to $5,000 yearly 
as designers and illustrators. Its 
Home Study courses in Commercial 
Art, Illustrating and Cartooning, 
contain, exclusive illustrated lessons 
by many famous artists. Practical 
instruction by experienced men is 
the reason for its many years of out- 
standing success. Courses sold on 
easy monthly payments. 

Send today for Free Book, outlin ing 
present opportunities in Art, de- 
scribing the training and showing 
reproductions of students’ work. 
Just till out and matt the coupon 
below. 

FEDERALSCHObLSjNC. 

9136 Federal Schools Bldg* 

Minneapolis, Minnesota 

Send me your free book enplalning f ederal 
School Art TrainiiT.fi. 

NaillC. . . - . . r . . . . . ■ - . . . k . . - - . - + - . - . . - „ . . . . . . 

AJJrL'tk 



Il Arc... < .< Ocetmttkiap.p 

Whm writinn .please menffon Pnjmlnr At rcfteiifcs 
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mm 



Itinl His' 

I s 1 1 lilllf-fL 



illustrated 



BECOME A VENDING MACHINE OPERATOR / 



own a ■ ■ cl> » I ci" ' or lctHSunut iwd ehewlrtK puin vending um- 

c hlmn . Ldmo, Ml nuL y [in Mi t* r JIM ueo [ile OH r j usi n uta Inn d c ti ew 
pm daily. Stan with 1100. write lur detilli UKkyl 

D. ROBBINS 4 CO. 

1U1P DaKalb Ah. BROOKLYN; N. V* 



START 

$1260 to $2100 YEAR 



MEN— WOMEN 



Experience usually 
not needed 

Common Education 
Usually Sufficient 



f f ranklin Institute 
Dept. N134 
ROCHESTER, N. V. 



Mail Coupon 

Today— 

SURE 



Gentlemen: Rush la me, 
FRLE nf ohajgii, list iif U. H. 
t£T Cuvernintot bis pay jolw, Send 
jjr rue FREE ,12-pu^p book deambiiiK 
( 5 “*™. vacatJdTim him re. wnrk, and 
I'm! pirtECiiJflrp tel] inn how In get one 
/ uf Uaiiee jiibo. 



Name . 



/ Address . 



er I ravel Magazine 



If Intern^ ed in (raJlcr Ti>rp. nn owner, builder. buyer 
or jimcppf-t, you want I he? unl y m_g^iuLnc devote] to- 
clnfliveSyto iraiftr news, 5* rvrl^st, features, 1 in 11:110 
.'mil pinna: tniJtfmf a.»d ntm pi nir : iPi. j) ti»] rllrKlory. 
Profusely ] llustrnteri . The Trailed tee «u1 Je. 

For 12 mall (1. or for i-upy . T .. IIA* 

TH1ILEI tRHEL, mi. tun. M tefi lull It*. . CblEip. Ill Mi 



GUARANTEED 
IN 5 HOURS! 

Now you can realiac your aitib] lion -be- 
come a mon<l daiirnr •quickly, easily, at 
l ill le coni ’ Arthur Murray simpJ-c tVii rri- 
at -home picture course tencEiae you popular 
Foi Trot and Wall* Mtepn. pmse, balance, 
correct leading. graceful following, jwlbiia- 
mini-lice. Nu teacher. Itiuhlc, partner neciw- 
Niry. Whole family can Learn, fiend for 

this JimBiinjr ronnw todayt Pay peatman 
SI 08. Or send $2 With order und nave 24c 
pnhijiMf. Try course 5 days. Money back 
if not delighted I 

ARTHUR MURRAY, Studio 218 
7 E- d.lrd St.. Ncvr York. 

NAME - 

ADDRESS.. .AGE. 



FAMILY 

COURSE 



TFhett icHflnp to aducrffstrii please men Hon Popular Afcchnnic,t 



IV JEW WAY to DRAW 

CARTOONS 

Quirk and cney. 1. Simply po*e Ma^ir 
ALirmiirUe Model Fur any notion deni red. 
2. dopy rough null inn. It. Finish sketch. 
No chance to go wrong. Learn quickly at 
home through this am Filing new method. 

Win big cash award In our 

amateur cni'1 non ini pi pnptest 
and Murl on road tn fume. 
Send name quick and get 
1TLEE valuable tip®. " How 
To Make Money on Simple 
U 11 r l c. uIJ a 11 n d Humaroijfi 
Ideal.” 

CARTOONISTS 1 EXCHANGE 

Dent. C-W, Flciunl Hill, Ohio 
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Know Electricity as Experts 

Know It— and Get an Expert's Pay! 



FREE EXAMINATION COUPON I 



MeCRAM-HILL BOOH CO.. 110 W. 4 2nd Si., N«» York 1 

Si fhI in* fur t*jL iUti’ Iin •HmluLim Elw Crnft Lfbi«T 7 "I tY*rMc*l T3»B*-rfpl1r. | 
if ail I’Thct'ii f I will khI T r <*i 1 1 -Ut Id I D diyi *ini t£ .00 moslhLr 'rnllJ Ihn price -nl 1 

JMj f.0 la |uul, Jl ii- -t a-iT-nIrd, I W-lLI H-l ilrr, l.',« buuL* |n ,[ f-AbJ,. JTA 



Kni'.l’ ..... ,.„*,.»i.l, .......... ..... . 

SloiSrf. Ad JfCOE . , . , . „ ...I... ...... 

Or “nil 8U4*. , 

I\^E> ion . , , . . 



MITMU 



see Uiv vi-lnkvl I MU I- 1 1 h? n wTuij 
InPuiblt ej if- Jure ivf ii-io fiowltfr I 
J+i. 1 *- flUlt UJJGl .1 hoi It UsClr ruH. 

■ji th niDkirnn. llit'ir nk-i-riit rlli'-Ki 
t It c 1 J t Iliy itfrlitu, [Norlitrtt. 

Diiriuc inplanrn 11110 rl"Mwt 
Id nbUlfl ihf-iH- 

fitfroTihn |n Uir 

riiriktr* mi lint wcj’l.l wtusro |l>n fi'iCt 
' j 1 , ui i) vm 1 1 1 tij niJJj h4if. r n r ■ ■ 1 5 ,- (haL Ekutd it fWW» 
fru" UiiT F REC JIJLt"iriift I iiriH'iniii' -*ii| lfn' 
?ilu«!Hi3tiii nf Ujnhl ihI " inShlnnig 

. Hxi i 1 Uk'iiJof I'.irar'i ri-f>i'i",nif Li'Uia. Irvin AItitj. 
■ l sin. ilrTflinla. Cl i L . 

•puiiLicA-rioHs N m. ice, re rit e. A*r>- 2 N*w yw> 

V -rd n 1 1 !- |i uti.r uf AdrIlE >• I J. Ii l. f| 

l'i [ I i B f, I r 11 |ji|. ’jf 3Ti» — i.T ]‘ ri|F .i II a-Uiuiuff l_n L u.ll .. Ii I d 

*JT }iiei . S-iU rt-wful rraJiwl*-, twy ■ ii»n Kbiti 

fi'iF and Ivnafd athik (ctajtu nj . (truS firt I Ll RC 
hfiiy ri'pi Ini Sn mi ■ 

L U ADCOX TRADE SCHOOL 

Dl-iiL. II Portlofid. Orenaq 



STAMMERING Cc ntrollci 

by the LfiMter Technique. Write for inforriiitimi , * . 
free. Lester V. Director. Dept, 10 

SPEECH CORRECTION UNIT, 7911 tnrf bi., CntUMTI. WlB 



Rfi'd very lias heron i The rnonfin ahead arc ehanred with rnl^nln- 
caiifc and I’siKTiaLlunr l\'3Jat will you do IO (fCt itU' JUMP GU ihe 
01 Tut IctlOW? 

TLcMLsatul0 of ueo have used 

The Croft Library of 
Practical Electricity 

1 11, Croft l.llira-rn in u ccnBldrt" alarLrifaJ nl-i. nli r I- i’ li.undi-rl 1 11 [rrur[Jr>^F.ii« 
3l) ffllMi I‘f sfiirf ,|< TiiVTiri-'i. — "**r. B-Ili ■■ |l i» ai IiulUv ill nr . Tl (. , ll|ir.r-|E IhJtq 

«m l» •*i»i , r «ll ll ' !lp Lind- III liunf-l. i a ill it IhI a >':«■ w*ill WrllLvai m <lml ■ uf- 
tF«Inr^ JO.I, r»y r it, fnl #n piur-d. HI ill. jii-i:, Ii , till U la tl.C 4«ltj Elildl 

of 3V IKHI ll Ic ll It P*IlI ■■BfkW, nr.d »lllln— TP, Ctt.U trfj, l||« li.niia 

ftiu nr. .J In klii.iar * Lh-IUT III. . i. . r H . iriir jati-j-h. n.r.-|i.ir Il^l. r.-|.H||i.1»lotp, I innjfi rp.rra. 
t If r-UJIia. ■■“Jl'hlhjirii,. di*lri till Will pyalrmf — rirr ^Brfr*l n^lumrrjp ■[ ■"■■IT l > I- - . 
« Lime inf iielLl uuf Nil'll — «iriii( .if Aid-h'iJ L'.itiliiK, — uiMlfmiif i,* Ind ini.it.. 'r*l 
1 -riJuDTiiil’jif.a— IU UilUtaB-lKD If. Jli It'll ;iliaw — ll>- I .-.I ill I HI ll Ui.H'-.ds >1 llti.i- 
I 114 Ih f T i 4 i_ tad La jiLp 1 E IT,d1 fe- *tE. — ilt.¥r l-H do » t-v H-.[.|, l? jdtk. J-TIflb M>l l|. ,a< in, |L. Ill 
ClMILtiflt il -ll. 

No money down easy payments 

Fill hi nnd ih.»il thi* iiiunni (ULpcIihI und -air wBI wTidi you til* ,ntJn ifl rf «■ >. ■ n a-nl- 
ujm» lot mil ilhji.' r«t Eli iieLiwt hfn Wf In Ml i h-f fmIi ■ jf. m iipnuni i-.. i l>l u nl km . 

]|| ,1 Ii l- l J. It :b«T[i I hr kHVile., I hd JL ril.l In I -ll, rp .III Hi. l.- 4 li[ r ll Ll.C 1 , 1 * -J 
|J 00 ■ mirntfi , irrinJ Ui* c?Mhin NOW' n.r,il pi* Jbii hi. V,. f. t y> i-t« II, 
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Now You Can Learn 
Music Quickly 

this new way— it’s 
easy as A-B-C 



You've noticed the most popular men jiiul women arc 
thtiAe who van entertain* They know how in Jvt irp the- party 

fiuini: — keen pcnjdc hiifipy anti iLniuscfi. And whnt [letter rn* 

terLaiumnil w there than ntisie ? Everyone wetrnmts the 
person who can play, lie of she is &1 way a the center of 
attraction. 



Nci lirrwlm' ntd-finlilclnrd wale iirnrth-lnH, What j i In I. It ivhi'h you 
»iit ll(nvn i>t Ihn nUn* in front i if y-rHir Irlrruis- a itLl Mlrldehlv l«Ur>t 
forth Info u mirfine m tin'll hnld them kik'HIviMihI with :i nlillil I vp 
l"'i‘ nuns— or ^lart ihent ilatii'Jnn with [tie IjH> - it Fo* Irirt. Then you 
Hill krtdw v- 1 i i n 1 1 m I .i i i ( .h really Is. 

Booklet and Demonstration Lesson Free 



Xfiw yn li i, too, Can Inc pnpuiar c-iti I y, and at a cost rtf only 
a few cents a liay, Xn Limber is the chance fu became an 
accomplished! musician open urily io a favored few. Every- 
one can now learn to play his favorite musical instrument 
easily and quickly, Hfrht ni home, wit him l a leather, More 
that! 7(bJ.0flfl linvc st nil ied music this new easy 05 A-JH’ 
way. Atld what the.se ulbcls have dalle, you, loo, van da. 

Easy As A-B-C 

You actual!} start playing real 
tunes from the besji n fling . The in- 
struct amts first tell you what trj tin, 
then 0 picture BllOWI yon (urn to do 
it and then you tin it yourself and 
hear it. You [day by uj>ic, and be- 
fore ymi realize it you arc playing 
all your favorite Classic aud popular 
music. i\u teacher to confuse you. 



LEAHAt TO PLAY 
BY NUT£ 
Piano Guitar 

VUilIu San do hoar 

Organ Milridulm 

Ter nr BiliiJg 
Hawaiian Guitar 
Ptana Accordion 
Or Any Other 
lAitrunent 



To allow ynu haw Mm pin anil caw i Itp 1.1. ys. Hrhnol of Slll-ir 
™ui>L‘ i.s WU have pruparnl a. FllEE Fiilrtpln di-OWHiM mi loft h-v-rm 
ilu 4 Miilnnalour booklet. Nu ielii r rn- r nrltitt kind (if llistrunuiit ynu 
h j in hi hJiiy ihf (hlimnktriillnn Irwin uni l book! Ft wLJl Miow you 
how i ni q 4c- ( lie jpririrljiTL’ m (Ills ih< w [tn ini.uL is 

1 T ji.ni really Waul hi learn cmihie — till in mid. rnaJ| The i"iiu|inn 
bi'LoW. Arc near. Sin ( ibl 1 ga E fan . IT, if, Jirtuml ixf ntii-.IC. Ill 
Itndi.svkk BIlIli.. X. V. (!. instrument! supplied when naadad, cash 
of credit. 

U. 8. SCHOOL □ F MUSIC 

79 aruaiwich Btilo,, Nnw York City. N. Y. 

Brail mo your nnmilnm free t>- -■ ik. "Haw You fan llNer Mimic m 
Toilr tlwti 1 tdlne, ‘ ' wllh Lm.pii'i Etir i«ie-.„nce Its - Hr Frank rrans ; bImj 
F rrrt DcmuiMlriiion hrwin amj iurtErulirs of your easy payment id ate 

Name * ♦., .. 

AdLtri'S?* r ......... h r ........ . 

IlS'sf mm i >n r 



Hae* ynu 

I l l.-t rtlll.i'SS ! T 



T eur .jobs /^thousands cm 






cm4 RlFftl G E RATIO N 




II year h roun>l— pooil nay. 

Ii usl rim - yuur awn, pnrcaanr Sueli 



Sr'itf! IVttF 

iJ-r 

M Pnu»rHr 

Bipkiii" 



If you want fitenrty work 

ar 1 

(rviHoU-flimr f.piM’irti unities r.ec rare. 



Lciith nt Jew 

I * Hi right In nmr -uwn liCUl«e <*tr IH enr ttrlioNif ui 
Ch Lcntru I - W riiui for l-'liblll J "Proiipc-r<'ty Prtikilet. '■ 
CHICAGO TECHNICAL COLLEGE 
M-30Q Turn ni|1. Jlt na E. 36Lh St-, Caicago 




AT home: 

L^am to eoiar tibolcatnnri mlaLaliim 

In odt. h'^ortriflcinn rin^rt einie nnrJtil, CfhHi 

ilemnnd, K*«rl feir f rr# Lnc.kfrt, J ‘HAk* 

M'thkpn Av«, uapt. ijm Ch>ci CO 




PARHY-NflVY SUPPLY C 



Burial n H — Army* Sport G ood s-. Fire- J 
iriiii, Chnhci, Shnei, etc. Send Ilk: for 1 
new ciubj, m be rcdcrjurJ cn Ent order 

Ancy ANnvy Supply Co- ^T7S Lester SLR ichmond^a^ 




BE A TRAINED 



AUTO-DIESEL EXPERT 



ItM 

nt K’li-.il .p|- ■ L iri, hVaii'l<- miim 
Lrurcs rr>» . !' • inorur-n 
W rile ti.Mlnr fur Lrwi 
Lnm liEa.1L, U'Lh, VilIi 
r tlfa nni.irf <|MlCk |i| ni .c T 

«h> “ I 



Tr-11.1 

atLt 



IrE'i 



'I’ i^ 'n h 'if t^iiilF i 



.fiuir 



yr.url- i~r*-»*tiS ji J, W-hlJpi LnunUiV. 

MOTOR INSTITUTE of AMERICA 

4 SS 4 Bfeadway Oept> 10 - 11 * CMcacA,IIL 



AT HOME 

EARN BIG 
MONEY 

a 

SEND FOR 
FREE 



> Mall Coupon Totfayf ■ 



| MOTOR INSTITUTE Of AMERICA 
| 4S54 Drantwiy, (kept, Jp-ll, ChJaaia, lit. 

Wilhnul nhliK^Urur nm. Kr» KjIo-DIchI Pint . 

* with Tull detail* of "Jub Whr" TriLinirw a.nl "pnyJ 

I Ah -Tihi Lcbrn -1, Oder, 



| 44M - „ 

^ Ctlp--.. — Aotr. 




PARKS AIR COLLEGE 

OKers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aeronautics 



TflRTlr’ two-year CryurKt^i (OtlwraltHl lead to ftBEludnr n F ftefencc 
di-ffTh-M |rt profe-MHlaittil pilot Inn: Arronautlcal Emflneerlfitf : 

AvLaLinn Mi'chaolcy Fifth l IulhIisI COUrvrn ami cutabUiatltHln t>f 
oouisieB rcqulrltm .hit a l r* j: weeXrtloroumplcLlon arc nhioaliitired. 
ten tilaixino in. \XF-.s wren me main line, iltey imtwe 

ffij-ui tTi L 1 IvImifT Spartnti'r to c lai" new bl-rruimr o-u ll! thgic'cl wlrii 
rvtrmJtahb' landing Knar, ulr hnikt^, twa-wny radio, radio 
direction Under and blind illght InHtnimainia. 




Aee*redi!<?il hy iho 
JlhnrjM riupcriREead- 
ent at PuTnlin I il^ 
MhlOliufi. Gwrm- 
IilvuL nyijirnvril a-i ft 
TmitniiuTt Gi'p'iriiL 
h Ini [‘"tying Hrlm.hl 
and M re Lnu ie'a 

k+I'lH.HlI. 



&2,ft4S houm msht itLStruction hmvo been 
given: aou.ru. now being down eneti 

month. 

THE PACtTLTY of ‘2d U ootaposnd of 
KlHtliiliHU in. the various tlelib oE avJaUun. 
A?f ENROLLMENT fiF 24 a rr-tdniit 

h tin I b'ii nt (Till |n i; I mi I mi at tlii HprlEtir 

term. 225 being riwlntcred in Iw D-ycar 

tw units. 

On LTA mo acre airport. Parlis tisw 1 \ bul'Ut- 
1 1 With & floor ari'CL (d I. I li, Sn'J flqLum- 



Tirt f2-’i 6Cres> All (leva ted to seliaol 
purtfdMs. 

HOilMI JORIEB AND DINING HALL 

cm the I' tekt. 
liiin'i gmduates. 

137 gr/irlufiUM were tottirg^l In (he pJLsi 14 
imihltm. Fid percent Knlmr with air unnap rt eompanlbi' in 
North and South America , 

ElrHjHCriln for j; roitua ( xta arci PLesHHlimi ttie n umber available 
J 2,H to I. 

Ault anyone In ivluion about Parks, 1 hen pay ui a visit. 
You euin dik'i'i mort at Parka and *tlH I* ofifi'eotilj 
oumrl^ed when you romr. 

Tile W.fiiug,. eiTJilri.g Rives erimplete Inffurriallon. MeniE tor It. 
It Ifl FREE. Ucuntttins 1-Ul pbntoJITnphH all taken iH Parka Air 
Calloffv. It Li peeked full ul valuable (nfornuitliiiL. A ikuHt eanl 
rwiuest will bring it to you. 

PARKS AIR COLLEGE 

S36-M Cahokla Rd. Ea*t SI. Louh, Illinois 
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His Rolling Home 

'1 used Popular Mechanics ideas m con- 
structing this trailer coach , substituting 
airplane tubing for the framework for the 




body and automobile side members for 
the chassis, I have been following your 
articles on trailer coaches,” — W, E, Mack, 
Clarinda, Iowa, 



eight others and then divide the harvest 
in the same manner* Of course, he must 
have a monkey which will enjoy nine nuts 
and ‘Puzzled* will be nutty by the time 
the nuts are divided. The problem is logi- 
cal and can be solved within a short time*” 
— E, Howard Hickey, Philadelphia, Pa. 

Who Knows This One? 

“Since an electric current only passes 
through a photoelectric cell, such as used 
in talking movies, when light is exposed 
to its surface, would it be possible to ob- 
tain the opposite action? I mean, as long 
as the photocell is exposed to a source of 
light no current will pass through the 
photocell, but when the source of light is 
replaced with a source of darkness, a cur- 
rent will pass through. If it is possible, 
what connections must be made to obtain 
this result?”— David Paticrno, Preston- 
burg, Ky« 



Fact Offers Fiction Idea 

“A great many of my inventions are the 
outcome of suggestions I obtain from 
reading your magazine. You may have 
read in a national magazine recently a 
short short story titled 'A Dead Man Con- 
demns.’ This idea was taken from an arti- 
cle in Popular Mechanics telling about the 
similarity of the human eye and the cam- 
era.”— G. G. Brown , Hollywood, Calif* 

He Asks An other 

“The problem of the three men dividing 
the nuts and having one left over on each 
division, which is given to the monkey, 
has a correct answer at every multiple of 
twenty- seven minus two. The question 
should be *What is the least number of 
nuts? 1 and the answer would be twenty- 
five* Now ask A Puzzled T to go nutting with 



Take Four Nines 




Take four 
nines. You can 
multiply, add, 
subtract and 
divide. Use 
each nine only 
once and get 
ninety for the 
answer. I can 
do it easy with three nines. — Puzzled. 



Is Our Face Red? 

“Reference is made to the recent issue 
of Popular Mechanics carrying the article 
captioned 'Midget Town Hall Houses Tank 
and FostofTke.' 1 would like to make 

(Continued to pa^c BOA) 
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Record 



MORE POWER - MORE SPEED 
FASTER PICK-OP * - NEW LIFE 



E STABLISHING n CW mileage records on care in all sec- 
tions of the country, the Vacu-matic again scores in n 
fiew speed record established by Hob McKenzie transcon- 
tinental automobile champion, Los Angeles to Chicago — 
2,322 miles in 39 hours and 42 minute*— driving 75 and 80 
to maintain a speed average of 59,7 miles per hourt 
Here is speed — a gruelling grind — where quiet. acCelaratiun, 
greater lop speed — and less stops for gasoline mean thostf 
precious moments Saved that make new' speed records possible 

The lame Vncu- malic ibai helped Pah MeKrmie nTahlllh rhi* speed 
record and gave him such fine gas. savings is now available for all 
ear $wnrr$, It is positively automatic — simple to invcalt — ineipeti- 
(ive — and pays for itself many times over in gas savings 

aiOdmO^ * * Nothing Like it! 

Vacu- malic is enfirfi v dif ferent f It operates on the super- 
charge principle by automatically adding a charge of extra 
oxygen, drawn free from the outer air, into the heart of the 
gai mixture, It is entirely AUTOMATIC and allows the 
motor to Jl breathe'* at the correct time, opening and dosing 
automatically as required, No idl- 
ing troubles. — no carburetor adjust- 
ments necessary. It is so simple it 
will amaze you — so practical it will 
save you many dollars on gas costs. 

Fits All Cars 

VACU-MATIC is ootiimjcu-d of six 
part*, assembled and fused into one unit, 
ftrrtctly adjusted and jfgfcjl at ibt 
fa cfpi 'T, Nothing to itguhlt. F-aiily 
attached in tell I hi miles. 

The VACU MATIC Co. Wauwatosa, Wis* 



Agents and 

Salesmen 

VACE-MATIO off era 
a splendid opportunity 
for unusual sale* and 
pruffn. Valuable lerfi- 
Cories now being aj- 
sijcnrd. Check and mail 
coupon. 



Guaranteed 0a* Saving* 

VACU-MATIC must prove itself on every car. It u 
guaranteed to give worthwhile gas savings, quicker pick-up 
and more power, or it costs you nothing. ,f On my V-8 
Ford it works miracles**, says Ralph Fields. James Seeley 
—“On an International Truck on a round trip to Cleve- 
land, 385 miles, it saved 19 gallons of gas/' A. V. Grove 
— ' On the Buick it showed 5 miles more per gallon. 11 F„ 
S H Reck — “I average 22 miles per gal, on my Plymouth, 
an increase of 7 miles, for a saving of $15.00 a month, or 
$180.00 a year/* Wm. Lyons — "Averaged 25 miles on & 
gal. with a Model A Ford at 40 miles per hour. ,t 

Free Detail* 

You owe It to yourself In know all about this remarkable 
discovery. Mail the coupon below. Start saving gas with 
VACU-MATIC and enjoy a new driving thrill! There'* 
no obligation — so get the facts now [ Write today! 



w * . .FREE OFFER COUPON 

THE VACU-MATIC COMPANY 
I 7&17’234 W, Stare St., Wauwatosa, Wit 

■ (bnilrmdi; Please send me full particulars r-<i nr c rn m pi rbe 

■ Yarn-marie and detail* uf yOur F rH * Offer. This uf course 
| dues nm obligate me in any way, 

J N a me ... » .a . 4 , 4 , .. + + ■ + *. ,#,>«* . 

| Address ... . 

| Ciry Stair. i 

(J Check he nr it tnLcrtMlnf In Kllinir [,ri.':J'jiil.j'jri. 
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Will You Be Clerk or Manager 

Ten Years from Now? 



"^lUKEtiY, tills could never happen to me , ** you say — 
“dial' I should ho jdtflng at, %\m sSftjne <]«•& — be doing 
LJ the same work — -for ten straight years V* 

But waR a minute— 

Exactly that eaitio thing has happened to thousands 
dinLjsaml.s of mm. It has probably happened to 
men right in the enrnpany you now arc work mg for. And 
— mt&jj you til yourself for u better job — there is a c cry 
ffCMHt chance that it nitty happen fa yauf 

Unthinkable? That'S what J- N„ Dixon of Columbus, 
Ohio, said to hi nine If. Yet lack of training kept him 
having a way at. low witgia for a long time. 

TRIPLES INCOME 

Here Lh 7vlr_ Dixon's own story — "Just after I returned 
from the war, one of your representatives fnund me 
plugging away at a hiwkkee par's Job in Marietta. Ohio. 
He performed a real service anti explained to mo the need 
of further training, and Induced mo to lake the LaSalle 
training in Higher Accountancy. After a few months of 
study, I secured a posh ion with tho Trust Department 
of a National Bank. This: wan the stopping stone 1 nwih d 
to various resimnsible positions including handling of 
receiverships and other Important dutit^. That quickly 
tssj^U'd my income several hundred percent.' 1 

ANOTHER AMAZING SUCCESS STORY 

If you think Mr. Dixnn's succtw-i irtory tminuiah please 
read what .1 11, K rouse of Memphis. Tennessee, says. 
"When 1 dw‘idixi to take your Li-atnlng In Higher Accoun- 



tancy, I a clerk, Today I am Chief Consultant Ac- 
countant for the U. R, Engineer's Office In Memphis. 
Tenn. Whatever Ktjcce^ or recognition I have had, I 
owe to your training- i have had no other specialized 
training along tins line. Your method of teaching Is not 
only instructive but highly engaging, I have observed 
other cuurst's. but firmly believe LaSalle has the best 
to bo iiati any whens. h+ 

Another bit of proof Is Mr. R, P. Barthalow 'a experi- 
ence. Mr, Burt ha low in CJiief of the Kates Tax Kmxion 
c »r the Tax Commission of Ohio + A depart rnent which 
handles over SlKMHlfMKKl a year. Mr. Hart ha low attrib- 
utes much of his Success to LaKallc training. 

SEND FOR These Two Rooks and 

Start Toward Bigger Success 

Need you hear mono before you investigate the oppor- 
tunities in Accountancy? 

Or will you face the problem of your future NOW — 
and send to LaK&Ur: and got further* facts and particulars? 

Without cost or obligation. iho coupon will brtpig; you 
two ini i’itsi Ing books — one a iVI-pugo book uti titled., 
“Accountancy, the Profession that. Pays 11 ; the other 
“Ten Y cans' Promotion in Ono. T * 

Flow about those next ten years — wifi you wan nr will 
you START TODAY to ro&Jiws tho tremendous oppor- 
tunities that Jin ahead of you tlirougfi sound and practical 
home-study busHno^ training? 

Measure your grit arid ambition by what you do with 
this con pun — NOVV. 



LaSalle Extension University 



LASALLE EXTENSION UNIVERSITY, Dept, 964-HR CHICAGO 



In Accountancy (fin 1 *'!* bchw nUil fti'Wffl arMrl >'oU n cents* of JI Acctmntntiry. the IhrofttS'llfciT, 
tli 4 t I'ftyu," iilao enjiy ot "Ten Years* FroimtUdO In Une," til] without obUeuliuiL 

□ ii-u, lir . LeadtH* to prjsLMDn aft Auditor, CorauLrallcr, Certified Ptihlic AcrrmukLiU 

mgner ACCOunwnLj ■■ cost Aowuiunat, etc. 

Other La 5 die Opiturt unit lea : If mure 3ti lariated In one of tlic uLheT MdnuFMai^ exllIIcjl t l-i ! liojuw, chuck Unit 



□ Eiininvu MnniUtonrnl 

□ Expert flookkocpimt 
□C, P. A. CoochlnA 

□ Modern SnlcuruwruUilp 
□Trane MsnB^'.n.’Dt 



□ Law: Degree of LL. B. DSteiKitypy 

□ Industrial ManaAumcnE □ Rutluctn Enp&li 

□ Per no unci Mona geincnt □CommercinJ Law 

□ Modern Bmiocu CanciponilcDi:*: Li Effective Speaking 



Name 




Aornl Position 

Wkmt wrtiini} to adtterfi#erj please pirnffen Popular jWVeJirmtns 
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Advertisements in this section, 35 cents per word, each insertion, minimum IO words, payable in advance 
To be inserted under proper classified ion. in October issue, copy should be in out office August loth 
Popular Mechanics Magazine* 200 East Ontario Street* Chicago, [Hinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics M agaiine, Chicago, fit. 

Gentlemen: IV# are eery mufA p learned with fho favorable re- 

sults we ore recfiVinir from our rtntrniml ad run in the classified 
section of the Popular Mechanics Magazine . We have used the 
ctateified section of your magazine for a number of years tdifA 
outstanding results from each ad. These ads pull high-class in- 
quiries, which, after being c/osecf r produce first-class, dependable 
representatives. We commend the type of irttjruiry fb-af i thig mag- 
a;ine 6rrn^S, rather them the quanbty of inquiries* We ore also 
pleased with the long length of it me that on ad pulls inquiries, 
still bringing results many months after the ad hat appeared , 
As these ads stand among the highest on our advertising reports 
Lt.ro will continue to insert our advertisement in your magazine* 

. . Very truly yours, 

r Ec ‘j aSu r cBm™ ™ E ECONO M Y RV BBER PROD VC TS CO. 



AUTOM08II.es 



It A. It Jlfg. i’li , rn.lt i iHijfi. Indiana BtiCed 
n | li i 1 1 ui in t fur Fortth mil Ciimratnla, 2 j 

r i’ nl ' Jar i‘a tilunuf- M idgetP I nt-lucicil 

I H 'Alt A St HE 1 i S' m l I He *id rum v r- fan 

fur stai-ullne inolur-i, with I 'perks* Kupur- 
hraliT fl2 IH ■ LifeLrurt Imu lurhl-iMHl. Slule 
make of rdr when ordering, A cents wanted. 
PcerhTH Machluory -It jinuf act u r Lug Co.. 2u 20 

rjili Si Quhl anil. California, 

JdlUUET L'nr plans, hurts, enelntrs. Cir- 
culars ill i ne. tilojiNA, 111 Suwttu I, tie, Ashe- 
vill e. y, C. 

[ > ] j_S h, ! , ] '/ K itmnllnB engines, Simile 
Ins L □ L I at Lon 1 i-^n 1 1 in it rUe tUftluri. No stpe- 
i'EiiL purt*. SHU miles 2-lc, Informal bm fref, 
jjl i rHifr. ftcnc 51102 K, A iu- flc.J. Calif. 

M-jv Si J - 1) L KKE.L Your autmoubUe nr any 
ir:-« ■ i i| ! ell- iimlgf. duartnlcel Irndtruclinm., 
plan* M H-liL- mi tn dale superheater. Hum 
state all. rut. ItU-sn- 1 I’ihhci -.Ion Engi- 
neering i'i, - 1 > 1 Hi KLu^kmi An,, Oakland, 

Calif. 

1UKHK], Furl cum priori, SI i ini'? plans 

tijf . ItariiiH, tO'ljjA . InLtlo F _CalLfijrnLa. 

H>;,\|f-3 >1 KSKL ilanrrulueij for nuallne 
lm>lcirH Hwl-rwe Elc hi a inn for tilu^ir nted 
|inhi|rhirl. bumis. IT ID Addison. Uerktio'. 
California. 

|)| llHKI.IKKltJj— AVhlLa ih"i*j.' last — llefubr 
il DlepellUng plcciii now Sac postpaid. 
Urttiwh, Nam nee. Ontari o. 

AUt(ftl(l|ilLh I lr*i Tmliralora repaired 
f 1 . M) Mur Lite ilMltt litat indicators rC- 

riilretl $2. TTi. TTlUrrf Hpredcunetcr Hep sir 
JV, CiM Wr = t_r.THi H lr rri, New York CUy. 

, MILKS The ulrlcFil anil isriielnal 

ronveriion blueprints to burn store cti-r lllaia? 
In any c;n. (let parti In junk yard- Tnin- 
pic lr del a lied Informal Lou, and bJucnrlti: tiOr 
|M|nt. TliC.u taftil. nt (Ui'feipfnl POniCrvinri*. 
AERyilivj.il MfK. L‘o., UoX 432, nieiidtk. 

I’Ulf. _ 

MI IHiFT It, ‘i 'Ktt r?iv:>lr ; fafls for fans 
fjulUlrrh, ttrlvrr*: track iIeei, rraulndunv; 
|i|H|ure>. Itieeinreltons. wcrklnp drawl rva^. 
Also stock rqr rrinvrr-J*tti for fust eat rarn. 
II. DO postpaid. $1.12 COE). Bay Kun.i. 
Tfept 20 1 riiu’innitll, fihln. 

KKFIjSUSH Four own car, fvew (n*trnr- 
linn Enroll treat! ail phases r>f paint Ini: nn:l 
rrdni'hiJnB auUn and trucki IVfltitn fnr 
Itie rn.iu nlio mmul* tu rmen- liia ijnm rnr. Iml 
rn-tcr- bIho tin; JnLatneHS d-tnl riT roQnl»hlnn 
far Ike prnfmn!anj(. $ ! n '■ m^tpald, rnpu- 
Iilt Ate-hsmk'J Iknis, Inn {C2H1),. SOD H. 
Onlarlo fit., rhlriiffg. 



AUTO SUPPLIES AND EQUIPMENT 



IiKMOVSTitATorcrt. Caqinre^sor, tc-d 
lirnrh. R-hfltir bultery charter — kit wrldrr. 
OuaranlrecL 'Trial finij rrrin 3 Keu’t Eiiulp- 

I' lrtil hlxclwn en, ItoJt ,M HM t. Tmy . Oil I ft. 

I’SETl Autn nart^ At half price for a!E 
rar>. Century Tarts To.. 1,712. Lafayette 
Are., K. Lutilij Mo. 



!■ LATINO fiutllti for antomatille tiarls. 
tlniirifCl lu bait fry, Nu tiisik. , uhhI. Free 
naftlfLiUra and proofs, Rumuftai CD.. Ate. 

.1. Iieoatur. III. 

A 1jT l\l FTI-] Ky, For join aulalnOHUf. 1 1.111 
eiu'li. SnUl ajn 1 , 2tll^ Flauerua. Loi A tied e*. 

TAINT SlrliitTi — flrnulne >lu<ter hand 
type,. J/J2". I /IH" , 14 " wheel.') *! .r.ei 
Cfloli, AfJ ihree Write, Wendell, 

Usui rtcinif ut. oniritee, ._._ 

TAINT HprBMim 127. ID; urle Jnslly I in :,o. 
Tank compresioti, We re SdSl ill; U'-m J;,h iw. 

rtlJ' toiiay. Air Tomprc^^ur Kales, tfle.. 
15 lEari'er Avc.. Detroit. 3E ji'la. 



AUTO TRAILERS 



Til A 1 7, HR— Ibjlld a 10 Toni cnbln type 
trailer for Iwrt ur fiuir a! low enst. iriir 
plan, 4i re » filicide Ikut iLnyDin? bandy with, 
tools j'an huEht it. All the InfnfhMtlon > ou 
nerd, Herui one jlollar r<ir rtuniijcSr 
d|n-,JflrAt1oni, ilr I h lied luatniMInni and m:i- 
tj'rlal 1 1 ' t . Martin Heed, Tost Oflic I tut 

>;:[!! E, Neanek , New Jeraey. 

T It A I L W H - i*TK~S I iiee udrrrlirejnral of 

Tr:tllrr 1'rRTrt MamElfm on paure tMA. 

TAltTW For the Tn |.ut*r MertianLc* "Fim- 
Lty Trailer" featured in the February. 
Mirrii and April Is^ups. Eyerj-thlne you 
nri-il — A t lr, hitch, wtifel hou>Jru;», water 
tank, [uiinu. tnliut, link, ptove. wood partR. 
nlnikmi, pc-rmis liahts. rmhlofti. rte. Heiad 
for price tl Kt [nrtiktf STm for our ttl« rat- 

0 iti ■ i 1 1 '1 Trailer Hu II lie rF itnnn*l. Trailer 
Kuri plv To. ■ Hfi flrand Ait,. VVmisau, IVIb. 

ONK W|(*t] thLllef. Wrile for nartleulan 
On A 1 mr|,r if!" korvitsert Held IraUrr Econoniy 

Trailer., HrdM. Km. 

Ultn.liW, Klefl r t a n: r- teller bune 
Itlijj-nrlnlj f 1.00. "Oliitrailj," San Jvd. 
Tal lf 

envilEIF.IJ Warrori ItdD mnubleta Phone 
Hl!H2i| n ij left. I an ntr-i 1 1 ;l« e- ilriltCrV aflyvtu'rfr, 

IlmtAl Ith per vu-eK, lined tflUlcirs Sj' 11- 
horn Trailer Ilcad^uaxterr, Last Lan kiosk 
MkhltiiL 



A. C. GENERATORS 



Tl UN Krraii Lr-tu muney. AuLtifMiwFr shoos 
you Hi-'v easily and eeunoniJ rally auto g fri- 
end ots can lie J'ani cried Into fc.c. or li.c, 
tfnuralari ami d,c, mnlorjE, 2 tu infill intis; 
f 1 11 sointd, radio, power. Iljtht. nr welding. 
No prrcioLU eiperlenoe noMi^irr — romplrte 
informal Ion nil In new In ink. with nEjuliIp |n- 
struelloni and Iliu-.tTiit Ions. Kndoricd tiy 
ituiuaandR. Only *t uq pA>ipuid Autwnrer, 
Inc., ilft-U S. Itrjjne Ace,, Chicui™, 



MOTOftOVCLES. BlOYCLE* 
AND SUPPLIES 



MllTtmrTTLE] Tires f-ri- Jtdlor EdevrJe 
Si" t’hihiL whi'cfb fl Tnrts. hi low prices. 
Srnjl 12c. ltkyele $12. ifl. Prlfo Cu tlf f 
Pe-ninarr, rtoehikter, N. T, 



RKPONPITIONED Mulnrfjrlei. Nnu and 
ii i- l fi.ip, fur ill makes, Complete servJeB. 
tt'kltman Alntotryclo & Hupply Co.. 4D5-3 
SmUBiiBt Blvd.^ Ka nuai City. Jilo. 

MOTOBC YCt ,$TK— Plrrrt to sail al ruck- 
hotlorn wholesale pil'fi, Hahulit, roadhuliid 
and Kliarantetd IndlanH, llarlryp. ete, tie ud 
HI- today Tot "Bariraln HuEIttln lit." Cran- 
dall Hii'li 1 CjJ., 7 60 Commonwealth Avenue, 
lfal an. \fac s- 

HKKD lit For ISfl* IlintHwk of Infor- 
mal ton LHtini; arw and used parti, for In 
■ I ■ h n , Harley. Kioelslnr, Henderaon,; aerra- 
S- cm s r - . tires, hatterJes. ISjulL-jl, 023 lva.<.t 
Onmil. Itea kfolrtes. lon-q, 

I ' a EI> Matnrrydt. Iilryelo piirtn. Have 
2' f 7-. Lifts 1QC, Uiekauns, ilraroncUcljJ, 
Jnwi. 

TIJtVKlt Your hike with lew priced Fpfrd- 
ili Ik f n n 1 or Attach in cuae hour. Highly 
miles to calkin. Tliiny in I tea an luiur. Free 
f older. Uuii jinteed. CullrtSini Mcdor Carp.. 
_H.H1 N 28th » L. Milwaukee, Wlp. 

RIvUlTIU Molorejclei. atl makei, now 
amt iLne'.l llarlry li.n-lasuci partu Km id l Me 
for I 'll I let In. We = tern, BU F. fDth, kimmi 
Clly Mo, 

HKNhRRSON, Escrelilor, Harley, Indian, 
used patts, 4J 1 1 1 j y plifous , ea tnEngue and o tngi 
pin iOe. Jlallak. 1115 CbesliiuL btreel, 
BE. Louis, 5 (a. 



WOTOflC Y CL E UarpHini. lowest prim, 
bargain sheet 1 for si amp. Slotareyeie areea- 
sop I ps. itor heater Harley l>avJdsan Carp., 
12P Welt train 81. , Rorheater, N. Y. 

BEND 15e For tl foil rated URed motor- 
ryltt ealatap. Harcalnx. f.arjteHt stork gen- 
ii In t* I lull ap nartl Hhd rrttifoUTjTleL Indian 
Motor ryele Bllf*. Nanaai City, Mu. 



AVIATION 



1VL Train tea and a I t navlimlnrs. Former 
puplli: {Tatty. Lirwihorgh. FI Imorth, Ktuily 
riiunes, brinks, rharlf, ef|itlpnient h mnsulLant 
sott lers Write. Weemp Evateip of Naiij;*- 
llon. Annijicilli. Alii 

YOl T NXJ Men InierratPil In rnterlng avla- 
1 1 un under npp rent lee plan. Write 1 min mil - 
atelj eiLflnsUts ptanuifl MnihahH Unliersfll 
AvlalLon Burs Jit, MTallmuirc HI at ion, DvpL. 
II. Detroit. M Irliiffah. 

Alrtilanea, J7?1 up. Term, 
Ci imp! i' to ralalng 2 if post pa id. AJn-raFt 
] I it rrj urj-. A llien j. Oh io. 

HECOME Si uni flyer Send $i fjir eenn- 
[dele illustrated Itiknu-uL Alrerart Direc- 
tory, Athena. ■Ohio. 

NEW Alrplaoen, JUS. HD. Term*. Murofi. 
prnpellers. air-wheels. Keiul 2"u- for inf or - 
relation. Hihhs, Fort Woph, Ti-*a».. 

NEW American Cirrus and Wright fllp.jy 
engine! ami parts. H J, Wenger, Menaarn 
Mamtfft.i L i! ring Cooipaav, 1^7 1 1 McKinley 
Ave., Los Aneeies, Calif. 
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POPULAH MECHANICS ADVERTISING SECTION 



GET Ini a a? Eat Ion. A Ft ITan sport iUll-DSfl 
pet up to $7,000 per year! mechanics, 13,506, 
Ettrn at til gQvemEnem appi : v »• .1 school. 
Write for comply to Information. fitatc ige, 
Lincoln Flying School. 20tll A i ref aft Hutld- 
in£. Lincoln. Neoe. 



RATTERIES, 6EMERATE5HS. ETC- 



lHilT.il W intlcha roe r from old automobile 
fiCnerator. Dime hririj?^ complete pEdni and 
earning. Motors, w elder b , etc. LeJi? Man- 
ufar- tw-i n c. 1 147 1 Ji kc, _ M lnncnwlls. Minn. 

BUILD New batter lea from old Latest 
ar-hlcremcnt. Instructions available. Ban cry 

Laboratories, Bt, Paul, Minn. 

EDI fit IN lineage batteries for light-power 
plants. Nnn-anirt. non- FulphalLr.fr. Long life. 
Fully guarani eed, Low pel red. Also .nttrao- 
EJ'.i) bti-fiAlM In power-light plant* , Itnm^ 
loti, motors, tic. T. Hiwlef Smith Com- 
pany Croton ra ll a^ N._ Y. 

GENERATOR Propellers. Mpertlj dt- 
vtyned at fsedoiy prices, Hlbbs. Ft. W^rth, 
Tenc. 

HARNESS Wind. Simplest wind plant, 
til rent drive. No turntable. gears, belt, cut- 
out of rewinding. Charts lie Low HID If.p.ffl. 
AC-DC, 11/32 Tolti, Complete plan* TijC. 

Main Electric, Tlci M Kansas. 

MAFI3INF Coaling gencrales ample 

nurrent fof light*. refrigerator and wishing 
machine. Write, (nr send life for ’’How In 
wire your house fur *S r *), On la A, KoIf- 

tlncn. En» lrt. fi. _l>ak. _ 

ELECTRIC Light s~- Wind" drlVen—Ywi 
hutw them. Write Wind Hut or Electric, 

Jtral-ncrd. Mlnnc*ui.a. 

EDISON Storage batteries will sue yen 
money. Repines your lead with I he Eel bon, 
Nun -arid. OdarlesB. Fifteen year life. Lib- 
eral unronctltional guarantee. Bargain* in 
< nrnplcte generating plants, motor, etc. Free 
Illustrated literature. "See Jay Battery 
Company,” *2 Sterling: Avenue, Yonkers, 
New York, 



ELECTRICAL SU FPLI ES— EQU IPMENT 



Bl'HJ) Yhllr fans. IS" *5rpline propeller* 

$* 25- 1 1 llil iq. Fori Worth, TCxbb, 

HUNDREDS Uf new arid rare Items, re- 
placement parts and supplies., fieri I 1ft* fin- 
new. GO -page wholesale caique. Auiqjwiwer, 

j j n - p k, iioy j-jti Avenue, Chic ago. 

KELL, Neon tubes, flic foot. Sample 
$2.00. Complete Neon signs, MarcJla's. 

712 Strong, fifhenectady . H. Y, 

ELECTRIC Engraver, design* irietfll beau- 
tifully, Jl.frD prepaid, Hudson Bros,, East 
Syracuse, N- Y. 



WELDING AND SOLDERING 



TINNERS, Shop foremen, and amateurs 
soldering fluid that wilt not corrode, h 
proven product formula. fl.Pm. Kims Gate- 
wood, 1M2 Arch fit., Kanes elite, Ohio, 
DKHONfiTHATuRfi, Lk-clrle arr welders. 
Finney- saving prices. Used by the govern - 
mm! Trial and terms guaranteed, Hobart 

Welders. M1M2, Troy, Ohio, 

A Iff Welder onljf’ (29, 10; FpofeT^FriPal 
type — I ID- 2 20 volt. Deliver^ 1 1D mu per vs. 
Easy to uie. De-Ulli Trofc. Co*rtnibrtwealtb, 

Dent. IMl, rirtPlnnall, Ohio, 

LOW E ItFUL Art— welders 35-S(Hf amps. 
■Convert Old North' East auto grnerators T 
flnrlifcj, rtc. Instruct I ve plana $1.00. 
coifs SI. 12. Tested and app hired l.-y Au- 
tomotive Ted Laboratories of America. Ro- 
mit Id Welder*' Club Of America, 3132 

Drake, Chicago. 

ARC Welder — Mode] With the positive, 

sensitive, □ nil safe Fie* Amp. control. Uses 
Tltl or 2 21.) soil allcmsting rurrent. WeLti 
guy 1/ltl to S/32 coaled electrode without 
trouble. Low price. Trlst end terms ru gr- 
ant red. Other spot welders and arr welders 
from 114.75 up. D*UJ]< free. 615 No. 
Commerce fit., fttorktan, Calif, 

(10 AMPERE, 310 Volt arc wfcldlnn trans- 
former frt.uO. 1UU ampere, 116- 220 vol, 
116.00. Welding iUppIlCa, Literature. 
Arc-maHer, ID. Hi Lymkilc, South MJnne-sp- 

olh. Minnesota. 

EFFICIENT Are-welder from I Judge gen- 
erator, No rewinding, Diana dollar. Par- 
jkulura dime, I'nljs . Rookc r, TestH. 

OXT- ACETYLENE Welding erRilpment— 
New welding lorches, reduced prices on dis- 
continued models. These torches; a to stand- 
ard, he ary duly equipment, fatiory buccd. 
tcstciL and Underwriter's approved. Rave 
money on fleet >' Ecu c generators, gauge*, reg- 
(rlntors. lead burning and other Welding 
equipment, Complete mv-tctirlent welding 
eutHls at attract Its price*, Write Modern 
Ce,. 3H3 Pine St,, St. Louis, Me. 



SIM AMPERE Weld In; gehcrator. Fine 
nomillLiiri $ fin, 00, Wlltuol Aulu Supply, 
llfD IVElmot fit., Clilrage. 
OXY-AGE'fYLESfl tYeidlng o utlKt en 

cn*.v ligyrncm pl iui, Ro* 3111, Hamilton, 0, 

ARC- WELDING Uutllt tl.jo. A<>id femi- 
STJ, liTitM. solder. Liltrow, d3ba-W. Warren. 
Detroit, fits nip appreciated. 



ENGINES, MOTORS, DYNAMOS 



SAVE Jlanfj—N'fw low tirlces on light 
plants. 3 -jU wall* and up, a.e, cir d.r. Ideal 
for euttagev,. cunvivs, trail or*. Write fuT bul- 
letin "c." Unheri*! Motor Company, Osh- 

hgjju lv i scons In. 

32 VOLT Motor from 0 volt gCflerntor. 
Ohud ptr*rf for bench grinder, drill press, 
etc, Nb rewinding. No overheating. No 
brush burn Eng. CatApLcle insliu timi-i and 
rliigraini (l.DU. T. N. Grillith. AYbllehouse 

Slat lun, N. 1, 

WILVLL HI Eet- motor*, high Hueed. M 
h-P lid volts unly«r*al, rebuilt like new, 
JJE.PD gmstpitli L, Mr- Connell, 1013 Ed^e- 

'™d, R grine. AVis. 

GOVERNORS Control, speed of any make 
at auto engine, regardless of load changes, 
when used JV>r stationary or poHablo pciwcr 
pradueilon. ManT'ss Cunilesj-Kiuiih Guv- 
crriur. lilo Los Angi'lcr Bt,, Los An* 

Ktit i. 

REWLKD Slolori yourself. Frolliahle 
field. Our complete Illustrated cotinc and 
trouble chart allow* you Inns to wlml, test, 
fonnect ansi r^iulf an a.c, motor Coin- 
Plrle conroe anil Chart *2. fib. Bend nuvr. 
Ediri-atJAhal AiUaPCrrnchl Company, Hui 252, 

Likcwnud , New Y ork. 

AI.tEiiMATiNg Current— Motors, grlnd- 
<r ‘ . New and tc-IuilIE. ETrapMonAl hir- 
Knlns. Frlocllpt free. Mailorder ElecLple 

Oo. ,__1 T | fin. Mic higan., Chlnggo, 

CONViGtT l r sed motor*, generators into 
S-llfl volt power plain i. Instruct i<mn 23c*. 
Convert auto gerieralpr* tnth elei-trSe ouT- 
board motor*. Instructions 2 Ik, Ja^PU, Sfut 

All 2, IValMMH'llle, C*L 

WINDING Data. iDilb fl.c. rpHiLniv, eight 
leading niatiufacturers. ll.trt. Cha*. Chit- 
lenden, Jr-, DOI 7631, Kansas City, MJa- 
^enri, 

W I N t>l NO Data ISO motor*, test trann- 
fiwucrs. generators, growlers, tl.r,U nasi' 
Mid. Atlas Data. 2i W*fil 21RJ] fit,. New 
York. 

THREE To ten KVA alternating genera- 
tor*, Motors, converter*. Quern CUjF E lac - 
trie, If36 Gr and Avenue, Clilcapo. 

llpr*epuwcr G. E. motors, ftp 
cfelC, 1 phase, I ID Tolts. Mho new, ffl. Tip, 
ficml check to Erie Elertrk, ItQ Church, 
Ruffalo, N- Y. 

23 BT, IG FITLY I?sed Vj horse t Hemal log 
mnlara ifl.B'i. % horse r,pw General H3ef- 
trlo $3.90. WifaHt Auto Supply, ISjQ AV]|- 
mot BL.__ Chicago. 

NEW AO Light plants — I2T.3D. 350w, 

llOh ROcke Cuinpany, Bcrkcly, CgHfoujU- 



MACHINERY. TOOLS ANO SUPPLIES 



BLACK Decker olertrle drill. 

Rnvrth Rend lathe. 1 lip, Aetible shgft 
grinder. Victor Machinery COrupany, 135 
South Clinton Street. Cfi | ago. 

ft END (t.tH) Full pglce, 1/19 sharp face 
BomarL ,(ce| initial stump, tu Identify tool*, 
Gen, Taylor, 17W N. W. Flandsra, ForLEaml, 
OfCgnn. _ 

INTEVPENS1VR Practical lathe vise. 
Write Almond Mfg. Co., Elbor ton. Qa, 

SCREW Drliem. shoek proof, gnaranteed 
unhreakahlf, ptinsllp handle*. Sot nf four 
I1.3S, T-’wo inch to five inch tempered blide*. 
Tw-p dullar value. Lcen ill Her. HheetfSltegLl 
Ray. Ne w York City. 

WANTED limited lately, South Rend talhe, 
rcsigurvithlc, James (Torubla, 126 LexlJigttm 
Avenue. New York. 

FREE I ‘rice lilt all shape* hr a**, copper, 
sleet and aluminum. All order*. nuMoaid, 
Hobby Supply House, Ro* JbH, RIUs burgh. 
Pa. 

AFFHH3ERATOR Part*. KsElotfg air 
rompre**ors Jfl.OT, Spray rruna $1.0(3. 
'J'flylrir, H15 I i -*«t_ig2hd Kl rcnt, New York. 

HARO A INS, Denmnilritfir*. ■electric arc 
welders, guaranteed, !!□ day* trial and term-. 
Write KeiF* E«]uipra«nt, Roa ^1963, Troy, 
tihJo. 

15* J 6' SOCTI1 Bend screw culling en- 
gjrto lathe. *173,6-0. 14^ Steptne crank 

diaper $125,00. Alt e!z» nf machine (mIi, 
C Lei c Inn ail MarbinCry A Nupply Company, 
27 West Second St., ClnehTOati, Ghlu. 



50 — Vi HORKF. lid Yoll. LTfllversil mo- 
tow equipped With II to 1 gear reduction 
13,30. Wilinot Aijlp Supply, 19 70 W Minot 
fit., Chicago. 



RQ ATS. OUTROAHD MOTORS, ETC- 



12- FOOT Flat but turn iWWhoat — CCmplule 
plan* 25e. Free boatbuilding rat a log. The 

Rudder, 15 Murray Street, New York. 

lEUtl.H \ Jiour. You CflCL build JL iicticr 
IkoR hy the Welch -system. 32 ntjct eaiaipg 
2 '.e, Welch Unit A fiunply Cempiny, Hta- 
llun K. Milwaukee?, TYlHeonal h. 

liOAT DC? Lu bets at* htrlMy paid prufes- 
slanala. Complete couifp by mall. Catalog. 
Weatf a wn, Mcgitvilk. N , 3. 

PliOrELLHHH, til lining bMCH, gv..r 
pump*, bearing*, eLc. tVm. Raker, Fend fit., 

Quincy, Maas. 

CUT -TO- FIT Kayaks, single, two-passem-. 
per. )3. IT up, Mali A3 me for literature, 
refunded with order. Jamestown, Specialty 

Co., 377 p. TUuivMle, PmiM, 

Bl.'iLU Yuur own boat, fiine two thirds, 
use onr ready cut «qi I -assembled materials, 
fiend S3e fur ratalog. Rrooka Dual Co.. Inc.,, 

F. 20. Bag I nave. M Ida lean. 

OUTBOARD Parts — New or used — At| 
m akr - \Yha t do you need? Cram! a It- II Inks 
Cmnpany, 7fi2 Commonwealth Avoiaue, lids- 
Um. 31 as i. 



SPORTING GOODS, G DNS, FISHING 
TACKLE, ARCHERY 



FIBHERMANI fjlnher mold*, Only tl,23 
pOslpald En United filer os. Free folder, 

Bui 313-C, Fast UvetpooI. OlAa. 

dOe DETAILED Irfitrueliona. build bens, 
jt’ ■ ■ r . r i ( s, 1 IoL*i . Sjilt-n. tin- n 
FREE #9 Fare ill u.-C rated flytylng. rod 
building :md 33-hlng tackle cetalag, Ta>-k- 
L-Tyer*, llll-GM Dcmp-ter. J^vanslon, III. 

Dlit5T Archciy Ik>ws— frajii the ~ lioart of 
Use Y T ew country, AV, 3. King Woodworking 

fihop, 19h3 Qnyi fit... Eugene, Gra. 

HUDSON Bay blank t1* r Indian park bas- 
ket*. eaonp stove* , kulvex. compare*, out- 
door cqiil pMient. Free catalog. Howe Fur 

Co., Hoc P. Poppet* Mill* hi nine 

FiSHEiniKN, Free now 19SA eatAicg 
showing many new and 1 m proved Item* for 
fly arid leader uiakeii, all that 3a pifcw lr| 
tackle. Haul II. Young, SMUi-;! Gfatiil Riv- 
er Ave. r Detroit. Mich, 



FIELD GLASSES. TELESCOPES 
AND MICROSCOPES 



GET Our lowest price i on telescope*, mi- 
croscopes. movie cameras and hundrMls of 
other Hem*. Catalog free. AA Winn, 
l£l W. 2.-1 ftL, »i York. 

UfiED !ll Lrrosu-ope*,, bLiLOCular*. ant rormm- 
tcal teteEcopej-. surveying ln*tnnnenti— 
nought, sold. repalretL fiend KK fur list. 
Itasmussen. P. I>. Dox 23d. Ainslerrigni. 
N. Y, 

HAlfKilKN fijfpihrt for teLexcqne iflilT 
era at T. L ifl& saving, Amateur TeifKCopO 
M»krr* Supply Co,, 34 5\'cut 20 Street, 
New York, 

TRLESCGPFft, Micro ncpc#. hinncuian. 
Save M%?. UJg ll lust rated I'Htftlog U»r (re- 
furtdedl, TVek u OtdlH'Ol. Et a oKlrm . Illinois. 

TELESCOPE fi, Jfiero.*cupe5, IdmKulara. 
Lowest jirlccs. GpUc-ls] eaUIng frCR. Brown - 
scofhE Company. 331 Fifth AVertuc. NCw York. 



ANTIQUES, RELICS. INDIAN GOODS 



INDIAN Arrowheads. 10fl assorted (2.lifl. 
Indian shell, wampum, bead*. I yard String 
$ 1 .ini. Tubular shell heutlg, 1(H) for $1 Up. 
Bell sun Company, Hot M drlon. Ohio. 

15 ARHOIYHEADS, Spearhead, gem point, 
lanceheact $.69, T2l),(Hlg flrtamroa, itelie* 
tuirgaln*. PhOtOll Et 1th-. ^lupcutn, Itulland. 

iiiiboia. _ 

£ AHftOWTTKAns tat. 3 Birdpulnta 18c. 
Knife, blrdpolnt, tttipcr, spearhead 43c. 
C*talg|!iie. Cfllna. Mineral*. Curio*. Lciuley 
t^irln fitc-r e. N ort hhran rh, Kanaa*. 

100 GOOD Arrowhead* $3.O0, Lift 3c. 
II, DanU-l. Dirdanctlcj. Arkansas. 



TAXIDERMY 



F R E FT Olliflal catalogue. Jlljf yfllUCS. 
Eye*. Head form^. Everything, dirort from 
manufacturer. Tgildermlc AlflbUfactUrerE, 
Meiuphl*, Tcnn. 

ROOKfi Coveiring Him d rods of snbiccla. 
Dig ralAlog for fiOstagc. Popular Median- 
Jt-s Rrm. rUHun CU30I, 209 E. Ontario Rl., 
Chicago. 













































TANHJKHMY SupplU-K ■ Guam* * iitlflrlal 
oyes„ Eeel-h, nemitins Jonfls a>J fonns- 
Ttiois, luateriiu- . ■tile’, Fiery thing f u-f lira 
ijpngrf still 1 tail derm HI , Hem I Tyr b|g 9 1 Liu ■ 
Inud i . 1 t a ii i irsL- rp-c, JritiuH Uni’-- . I (I S !> 
DtuidHay. Denver. Culo[*Ji.> 



DOUS. EHRDS AND PETS 



OLD English tnujiLII. lull. NO op- Df. ALler, 

fit, Paul. 5 nil. 

HPoHTrOTLN ■ Jnrt l>|j:ler, Setter,. 
Hlfilthl Cmmer,. ranihinatlon llunlm. ] L.i I ■ - 
till „ I’m 9 IK [it tloumJ,. i ' I m-ji 1 1 I .jit (m-. 

Iliurtsey i ' r- ■ !•■ Kann cl a, HI, 

H L ^Ti 1 1 1 : ! i Elunllnf hmimbi, I'ltttp, Plft 
[FiyiWPt. tin ulugira K u ■ k a skla Eimncls, 

sj4,...IIcrr^''n, UMnolij. 

jfhikl Fi'iiiEn^-.j N'twBeumiuitfi pupates. 
Daby's I'ljsHpjin.jon, Hurl TliuriNn* Horu- 
vTIIc„ InJjaii i L, 

ISKAHTIFHL Piit« white police doRd 
Amorim Rennets, > Uiae-. K. Ink. 



TRttS. SHRUBS, ROOTS, KERRS 



O) SEWBNG PlinLlM Instruct lorn free, se+d 
foe aak 1 . Krkel. Houkfonl. JlJrm. 

" VliKV~ Send (nr t h Iti amailnf new 

'• 1 1 rrlnq 3 Ext. AluLinir" IntcrriUnv! InKLiu: 
live; Kduc*M r,nm) ! Containi aver 2un rain 
aide herb Bied-lflM r*rlp<ci ami Indian sc 
i reti Pjr horns Vie. MciluL S ( ■ j U„v llluxtriLrd 
In naluml colors. Needed every honiE. Dime 
rovers pm Lane arid Kamil Jm, Will" lodi} ! 
Du links , 11 .4 Writ 1 1. — tkk Klreflt, llhkUA 



FARMS AND FARM LANDS 



FTROUfK Hi* fall mlfllnjr Ju;t out! 1HQ 
paeei of irtctml Fiir*ti lmr*'nliii In 2:1 iLMea 
fr ei hi Oleine to Callfm ntn : all UlfnL*. alt 

In Ires, beat terms. Write today for tlds 
nAttUr-UVlltA guide, Free, | Mintage paid 
Htroul Ag'y, *55- F etti Ave., Jiuw lark 

1 L lty. 

FARMS That nay In the tiifrei Northern 
Railway acrJcultunil empire M tr.nesrMa, 
North Tinkot a. Mon! ana, Idaho, Washlng-ttH), 
Oregon Fertile dark roil. Mali prudurtnjt; 

crops, lira In, fruit, Sxjjetalden, f^Cil anil LLlfe- 
KUiek, Many kinds of fa nu t for m-toltan. 
Writ# for 1 i*Lh ntnt j&ine uf Plenty Iwrfrtt. 
K. E?. LefiJy, Dept. !Cj 7, Great .Northern 

II u 1 Eii, l ', , _S I _ 1 f .\ 111 t 1 1 rtOf -Li- J . 

i if Mm i.itmi ill; I it r»"k Imttoiu prices. 
Wasliinutmi, Qrtpim. MlnniMiU, Idaho, 
Nnrtii Dakota Afk ihrnti new nnnJhiwwt de- 

irlPlum'nu. Ulmiiirr, Sm-i iFy itaie. I H'. 
Daw, 110 Nurlimm Pmrim llj., HI, Piul T 
MI bb, 

■I IE ACRKK Near tVh.li IEimt uiilrn- 
Tinvwil, plhlttnr liind, SIP 13 , $-'i tlowh, t" 
won Uni I'- 1 'itp K-E nnd liternturiv lliih- 
banL 2D1 Dinssman O-ilg. , Kin.iai LIlJ, 
Kiniai, 



PROFITABLE OCCUPATIONS 



“Flint; Raisers nee-i.1^1 ” Hi art littrkjf alii 
TVriLc Tor Trre froif liwk. American Frup 
t'annlnif Company. UjJ-SJ, New Orleans, 

l^HjIala na. 

MON LY in ji i u ulirkMim + ! Ptarl now. In et.d- 

lar or viini, pet lilchML phtri. ExclmJve 

new r riKi.it. 1 1 Lje L' ■ r. hrttcr, iinLcker frn;-,H. 
tVe huy. Itopk tree. Ainerlran Munhrumn 
Imlum r iiB, TR'1'1- tt" Terunlp, Onl. 

FREW: Oppomi n it M 1 : (tilOn? f Others swu- 
reriL tVhy not you 7 Horne Illy Specialties* 

Dei 127 T,, flprlngli rl i.l . Jf a ? i . 

MAEkL Arehltyetural irmilnh; profltihTe. 
iHurtJ hiinli’ie.iii. ParMnOaira fr<-e VVeirD 
,1 t, r j_ .1. j W.. l»«l nil nn_ ITu HrwaMHl . t^ iillfin'n 1 H 
KAlHlND Jncnhn frnun. Interest to a. Itlc 
frjturt. lay 1 1 1 0 ifci Free llt- 

fra,ture. AJiH-rtrim Froii IrtoUrtrlth Doa 

3EHI. Ha^e. l^uls l ftna. 

JlAIHL M tltk. D lire f fir gnuerqt (ntnrina- 

ttnit. Limimnn 'A Fur F Aftrtj, Harne.^hero. Pw- 
IintlEiS tiuerlha hqntlfrdn of Biilplrrl,^. 
Tilt en til Of fur L'-i npytagr Popular Meehan- 
lei Press, Rwni (06], 201 K Ontario Sl. t 
Chknpr, 



BOOHS AND PERIODICALS 



KKOINFlEns. Janitor i wetvl kink litrak. 
-T5r, MtkkeHon, As O - I.VLh H. \\\. Keat- 
tk. tVi.ih, 

FKDK — Send Tor list of new iff bn I ml 
hooks at Hemal Lon ul iltieriuntA. V. WLon, 
121 Wcat 5.T HI,, New York, 

I’KKNt Dig raluloe dcscrhlni hundTedi 
fflf Isuolti on yiirlotks suhjerta. Franklin Pub- 
II alii ii i; Company, Jinn North I'tarlc SItheI , 
De^t, 2107, Chtrago. 



FHl'IH Dunks. i-PUriri wanltnl, AppriltnO 
Hie tti">kiiy, H011 ^Eiaki.i SHjMfln? Klallhn, 
Clirtliftil. (Milo. 

M \ U I-: v I ■ i J ■. II..: -lit 1 1. 1. . I. - ful 111 

Si'". I .line I -rl- ,:l:iT'i. 111.., In. S'. 2,'i 

Went 12th Kt.._|En*.h.l>i» J Nfrf T urk, 

JUST Pnhlh lied— New 19^6 edit Inn Pop- 
ular Mechanic's ILaik Fataloa. M A Ditlian 
9 drat." "ITioai nml » of hooks on yrmElrsI 
IMbjccti. 3 l' s' a i up lu rover |niiU|lt briw 
yin) l it. l * vaiuable r be a toe . Pppulur Meetien- 
Im i'rcd-. Sda J], Untirie Si., ITiiva«a. 



GAMES AND ENTE RT A I N MThfT 



Pl.'PPKT ThraEer. Easy In mjke, fun. Eu 
use. LHboKtaphed ptaa« ieentiy (or 21 
hfautiruJ iUUruii, proacenltttn lflxd2 , tu 
Fin ■ iimt ami cut euL. w ith plafu, HI. Fnupfti 
li»r "Eliudi-Tel la ' free. Miniature Theater 

11 u ilil. }U n .IMP, tiarv, hntlami:. 

PLAY-JL Olirrflln, iiiUdll'al rulnci.il US, HHB- 
ptete mlndlti I ftrst.'fA Tt t sonn prnffraini, 

him kf are sklls, raudcvLIit lets, iiionolncp, 
illatuA.i, reeitaEtgns, juvenile nUyt elld 
nihci, musiral rending-. rnLrHaLunn'ulB, 
m.ai.r im jfuoits. CHtalag free. T. S. Ikll- 
ion & Co.. 02 Li Su. LVabadh, Dept, J 1, Chi- 
cusk. 



PICTURES AND POBTCAB&S 



TWENTY-FIVE Asurttcd World! Fair 
rnfili. i hi t i.ij.3 1 1 2!ir. PirLkullP. Liu* Itettlr, 
Jf 7 ri 't Iltmtii Atb., Bun n. N. T. 

iWI iHFPhTltENT anthpirfc mini. [mdi-anU. 
t'i OQ partooHil. give four ehalris Jenika, 

Kffljnmntl. wublmflHi/ 

CILD I’nv creil brldjfei, Ittf ea-rh. TEmmiH. 
2 T 15 ft him, Kennrlt S>iuarii, Pennsylvania, 



MAGIC TRICKS. PUZZLES, 
JOKER NOVELTIES 



t’DMPLETD Muglelan's ou((U. Mind rnut' 
inf 2 "WJ parlur 1 1 irks, appruiOil apparatua r 
in.trunj L dhh AH fur Si, Sal L-raL'iLuu jtuar- 
snlutij Nat Final Magician's Service, fn HI 

M'm. 1 1 Issii'fl . rii I i'.i gri. 

KK A iiiUiFLitun. Large profess ion, ■ h inaglr 
eatalufue of latest tricky 2.'ie. ikdi u u i lI 
fur ruiupletr Turbrtl mu ale miir-.'- Welle. 
IreTim il . ku l tVcdev. fink I'jirk. Ill- _ 

MAC IF f m.il'inri- 2u.'. I.ytui, LIJ". Jli jr| , 
De pl !i, Ji'r sey l 'tt y. N. J. 

HA M PLlvH— tJataloe, nuiellles, pliatos, 

;,lc JRiii 2110- E 1 , N>w_tlaven, t'un n. 

".0 J- ltirl : Ms if 1 1 - Irlehs, veerrts. Free nind- 
rr<i “l.i'nru VefirflTtMioiani 1 " eouiwf. Alt with 
big "nvik" till.' Avail'd Iliad If Slid J ok ■' iJla- 
lniiiEe. t'-usi pli'ie l ib- in. L|.ijl<i. Dt'jLert 

wrHtf. Mi'nihu. 1 E!I7 _Bj.dit e 1 v. La* A»f g'les . 

MAGIC Mental irU. Ihm-y, tilfttt E - 

2nd vi'iit. LHHe UiH'k . AiKumiw. 

Pit EE — ’I After dlnrtfr Irleke with *pr. 
i tal hair uf lit trli'kni. ."ill- !i HI Dill reading 
trli-hii, fl fib. 1 fren IrlrkA with mnale e.it- 
atrigue, 2."je. LlmJhorLl Enterprise, IMS 
V | MTH- J-a-T , S I 1- iiuJ^. 

MAtifC Trlfki, joke nm elites, putelei, at 
lowrr priee«, BotrEh'a laree*t Him . My fa- 
iui.itts eatalORltc , 'Ttook HulQ IVunikfi'" *ml 
"Mil Mystf'rh'v Majilc" fHidpdd Iflc. Write 
luday, Veu will Eiu iiirprliicdl Lylu Douglas, 

Stall nil A-1, n sal V, Tcias. 

LEA UN VentflliHiulsni, L!r naiop hrlngi 
pa.rlfeulurs. RinlLh. J ll j North jcifcrion, 

Peoria. 119. 

LARGE rTiiJe' -- iunal Jnaflf: ^dialogue, 2 ';r 

Tlolrlen, 2*0 VV S -n ■ I SL. Niiw Yerlt, 



FI A FIE CO I NS 



JNTEW prlre ilst ail hud m-TriiefriiM tv rolnt. 
All IniiiB ami imaD i'enl i tVtUJiin Si-huJEi, 
1th FtrH NoSLuniii Hank If JllilPt. Clnclfl- 
nutl. Ohttk 

GOOD Ancient Hooiiii ruin frpptmr nmni ^iJ 
wllh 1l>t of alt einpcrnrs u> (.nHv nml rata* 
lug ! i Ii-, K. Bobeiti. Uqi ii’JU, iledar Itapiil?, 
TmW*. _ _ _ __ 

tlTJ'i Monfj wanted* Wilt nay 1 100. 01 fur 
|Ml l dime s mint ; f “*<l .ll ll for lili;: Liberty 
br«d nil'll el fhcil. liulTaSu,i . I Ija.v Ilia |JTi:- 
inluins fnr nrr ruins. RcDeI -h fur Jaria 1 
coin Fnil i In r. Muv JiM'Rri murh prulU to vmi. 
II. Mjie Mchl, H Mrhl Hide., Part Woilh, 
Ten if 



OLD RfufirJ uonti'd Polrt folder Hh', 
Hutiert LaMorvaui, Chr-itpr lund. CHbEv. 

t:oMMt;MoUATJVEN Han DIbbc*. TilJnolj 

J1 jd eii'h, laiK*' llliiiiltlrrl euln hefik F.fcl 

sales 1 1 - 1 He. Cninsliup, 2 Till Chester Ala- 
uieda. Calif.. 



|9h!J i ENT f 1 1>— -AVr buy ceil a in phIit; rarr 
an* I ii'iiu'iiui. Sume wiprlh IS.ilfldJ; I >H>4- 1 aifl 
Indian hrnd ff riLi Tl tilt fii'ti; dtim 1 * tHfoie 
lkin, JiTiu; Ui'cuy nickels liffi>re E0M, 
ilhllf: lap re pennies |2,Ub0; chra.-ed pnsisi5ci 
luniipi SELL I • ill f re nil J27S; half dlrues fiiu; 
unartL-r* Sh'iii’ fraetluiia] i urrun, li i : jjaney 
muney; eqIU ctolhiri Jl.uiltl; htlultlil eotul 
FlhlJr silver .Mil nr i M.QIKJ; l(i:;:'l Mtc. fl; 
IojiJikm r<i in j I HU. -ru >l^:■n^l L "t today fur 
hlg J!,i:'.i: LllUstrolcd rulaEupr before i ending 
ruins. Nation h I- C oin Cninpany (FlCI>. Bprlihf- 

Jteld, MitiHKcliu.FfLLa. 

WL 1‘ay higbe-! r ;< - h pr|i'- in 1 nltri I 
MIbIee for old nbu. Kweii pilled on. nJatea 
waoldl. Keml I'm Ukla.V fur ratalcn; r iJi'pl 
hSlhXif. American ("Din Co.* KtiuEh 

l-i S,il|r. i‘i.|i_djio 

2 i '(HNS, i Nete, — ij|fl«'i rnt — bill harifain 
ltd, all lor. Hu her! Careaha, BE. Aufua- 

liag. Fit. 

I-.ou KACH For re rial n Lincoln pennJef 
daErd between 1IH I mid 11 ) 2 .;, Ktrti polled, 
tkml J.V- for run u deb. 2,1 pa go luiytnjr irook, 
Ansorii-an Coin Con-pa jiy, Deul. 12H, XI ui- 

kiijiirc, Ollw, 

COMMKMCnATtYi: f tlinois, Mun- 

roe. orvmui, Kurt 1>icgo. Th'vil- fi.-jU carli 
I IlLtglniEiMl calaluBuU 21c, Norman Bhutlz. 
Skit l*aktf. Ft all, 

I'D To 5J..IIHD r»rb Tor U, S eolm anil 
sCaiup-i cis u r 1 U years old. Nt'iv linytnv; 9li( r 

I he. Coin-Srauin Shop, iSi}* 37-F, Uiuwo., 

m. 

FllLJ'P ForeJcn rnln, bank rrcts, and large 
]Un*lrated ruin ral jlgtiue Pend ie postage. 

I I ii It itmitr.kii s«KU. Tallinn CoinCo, Spruifi- 

Ilrld 131. Mali, _ 

Il.tltL-; in Hi- i .'liLu, ruretan coins, war 
me duly. Cat q I ■ ijp 1 1 ICe, i9etigclly. OoluriLlo 

fiiir Imta, <"obi rado. 

UNITED WEitei, l.qrfia (clil. Sc hronze. 
Ho nbket and tureaip I I d. "LTt Thirtern 
■rain largr rents, (l.UO. Geerjie P. L'ofhn. 
A m um . Miiinc 

I'l.Llh TO I ""ti.fih Lath paid for alt] taint. 
Keep all old bionry. Send HI rent a for |llu , - 
I raced enin value hook. tab. tluarabteed 
r rices. Buying and lejJlng, cein Kxcnnae, 
Thu n. Ij Roy. N V 



STAMP CDLLECTIffG 



I(H37'IMH Caltmiint. f»D dtfl-'Hnii, M«nte 
negrg 16 different Ido. Approvals irnl. 
Frm iRttn Pity S ump Ho., Fund r[u_Lar 1 Wls. 

iVOJiUl'H UtriA mp tunp, Fthufbtct 
and King Atbeii uiuunSwR. New ^enJaml 
Kiwi, ISr.; .il I A firn .Tint 'id other singles. In* 

get her wtih ?J'Lt uf French Ilraule alrpcHtJ 
1 ", vuliii'M. Hiiiiin rilan A rial ton Fund li-suo 
1.1 1 n n il Or n- Ian MinohirUtht roromrmara- 
I i '. r iT], All for In rente to anprutaJ an- 
pJicanls. liUmiu,: lutiuJ Btanin Corp.j 9>ept. 
hll, Newport i It. I. 

F’HEEtl ftrarcr Jluys Ian bl-m^loied tfE. 
with aiumovhM, ;tr lufHtjjge. V ireirO. 179 
1'HnrrtoH Wt ,, kilt Ikitcn , XliBt, 

KX <TK l*TI ON At, Vs AH dtlferrnt. 

HIO French I'oInnlrH 2Scj 2!SH Austria Jfle; 
CerfiLthi* coUmlele .Ttc, LC Trail Lng Coui- 
jmnv. Iio!t Tbi-V DcJ loca te. New Yor k, 

EVI'H.tNflU Hlampii, |HM(nrdf by "Ei- 
changeR,” 51 P«ss ago llurciil. I'tdl 129, 
France. Pa rt Iralar s fre e. 

TJTK WurhJ _(n b faclirt — 197 different 
Ftiiith* frn?n ] 1)7 different juunlrlcs. Irdud- 
tng Ahi'ssinTk, Afsliant-itin, RntAil, Falk- 
land. y.jm^lhqr. and dtlien fruui Africa, Aula, 
S-rurth Aiunrit-a. We-t Judies, etc, Our pum- 
iihh'i. ivhb'h (His "'Ilijw to Make a Scamp 
('nlJcetlrai Freiisrij/' Ingriher with our largo 

huj-iratn 1 1 -I ci r mttiunhi, n uki-n. Bits, sir., 

all for only 2Ar. tfueen CEij- Slanllr l’o,, 
HchTiju fill , litl | K ane SI . t T n i ■ L n n all, Dhl n. 

PERF — 190 HilTi r<TL[. tno doltars, Pawl 
9 1 * t\ J]llaiu<. \i.-w it run iiciik .Jirit- ,T fTsey, 

9 fCKTS 3e, with ipiirovih, IHtta Htanifl 
Com [i any. Cm ml I tnru 1 1 v._ M i nnesrit a. 

fiO llEAFTIFUL Bi«npt Of Paint PJerT* 
ML'fuelun, f 9 .Eill postpaid. Pterre T,avi- ’I l'pc 
hedle 2J. Saint Pirns ol Mlaunlon. Freneb 
PoEopy, North Ain urko- 

FUJiE — Hi0 l>1ffrmit stainpt tci nci? nuh- 
FrrlhtTH seni 11 ng 2thr for iti looMh'i suh- 
qrr lilt Ion ti> Pad lit Philatelist, 2 -I»Tj Tele- 

vrapln , B fT ki 'lev, Cal Hor n I n. 

['(WTJI-tHKS — Put artuan, ]0D9 pi left, 

*1,(10. Ktiuirui— ihEHI mixed, all rountrles, 
?| (111 Jlojrij .| h V I' 1 1 J-: 1 1- . Fin Fruni'i Ji'i), 

WORLD'S But pen cur approiaii. Ullaer, 
~to >: ftoyg, tklttmlim, Ohio. 

Mt>N"TTn,T Kcicup Magiizlne one year and 
37 fnretjrn. Hi a roiis, 2 -te. A iucr Lr an Stamp 

J nut rial. Cedar tf apl(L, Iowa. 
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POPULAR MECHANICS ADVERTISING SECTION 



READ Cotmlri P*- H I :ifn i is nl ilrml cmtn- 
Lrte-i uJivilth inrrmt In wIUA Thraireh an 
extremely fnttuinilii pun/ha ** «rt an* enabled 
lu otTur an numtnR harg,niB In same. 7 
hi I. n mj i.i fti'jn Lantern lluumrtla, TruiiHcau- 
ruHlin fU-inililk. AE^rtialjin. Armenia. tleor- 
uJn. whtr.li already catalogue $1 21, l^adde* 
LHM Luptt Hi I Mi it. sw kiutw Dial nlncc 15 
year* li eiiulujiiji' I w if hum nmy gth-i', aJI 
Diit'se- lojirther with the t^f-u ^ t Liim oF 
"iiLllHP Lore" niul Intercatlnjt Of all stamp 
ruajfiizLnrH Tor only I Hr Kk approval m u u 1 1 - 
riietn. fllnbti- Stamp Company. 3tiH - 4lh 
^Ava., Dept. *>0, New York. N. V", 

HfAtfl'H Aro dlfiJM’T In England! Hrktill 
tiro dimes (securely wrapped please !1 fur 
beautiful InliO'JmLtirj, 1 lut stmiipn worth ten 
Mm ph i mm'. Llttg f r l- u . Glto-Hl, llu LI Ip. 

M Ulrlh-.ii ra. England. 

I 'iCK HT (.iceei'e free to- approval uppTL- 
canii. 5c postage, Betty, r^ua 5th Aib,* 

New York. _ 

FREE! All Different, lie postage. Ftabutl 

st ai nn Co.. Meriden, Con n. 

tl NITER Slate*: Send ^7 h: for tin Hklh 

rrnlury. IneltidLng 5 «S. 2&2r_ Approvals Ln- 
i-1 u i Ih'bI. J fnrai -p F» Inf. W i - lporl,_J lonn. _ 
FilhKf Anilnrra J[u--E.an [ilrtorillj arM 
□tiers to approval rpNtflinere, Scntl, 22 

fttrulh e arn- It J ■■ 'I.. Tfnmn t o. Canada, 

FliKE ! Nm Illustrated ■■'j-iiaue eHslog 
'Tnltcri Htnte.A British (YdmilM tk Foreign 
Stamps” — at real jnDiK-y-sjn Ing |ittre>. r In- 
cludes details of aman-inn free stamp offpr. 
Strut [ 10 -.I i-4nl far ropy. M. 1C. Harris & 
Co.. 137 Tr ansit PiiIIiJIde. Itnstm, tins. 

l ilt '[iTrt lClik.Vr.' Including '.IJ British 
until *f ante Jubilee*, Newfound and. Ulr to 
approval airpllnnla. List* free. Slant] a 
Sta'rip, Com pm?. Lnmlon. C amnia. 

ClkNCJO Set, Ik poHaer, Apimmli, 
Quiil tty HI n m m fthop. Englcwiwid- r oloradu 
KftJCK i'acferE mi t;i I on I n u 5fle l"> approval 
applicant*. fcgnfl posts HC, FrinJt Ewing, 

2IJH-, Hn il .*5. j 'h". i- 1 a ii L (lhln. 

namSR Jubilees. Cnmpklc mini ii£ 
se lH, aolij separately. Prlre Hit free. Mrr- 

rut Flrtinitl g o, A I F umy , X. Y . 

|!|PPKHKVT H liver juhilees, Inrjudibg 
run (jo 111 ent juliLU-e- of India. an 1 in entr 
blc ph?fccE of S'/ different utmnpfi- Only !fc 
tn appToml apnl Iranis. Lin wood Sti- 

Hon, Qetrnll, Mlrh, 

■ nOVA Nude" stnnip $U.ll7 t& apprarii] 
aim l Ini m r y. ,t raiH a, Tinim i m. Pa„ 

I OT DIFFERENT; Alperla. Gabon. New- 

”t il .n l till ini'H. CnriRih, dr., Ffi: In jimIji '■', ,i[ 

njjlfilfnintj. Kitm -Airm nil imefert frerl 

ilmuilh e r, floi 22^11, Mlnn c ipf-ll s. II I tm. 

FllKIlE Hllvrf Jubttee till ik pasta Rr. 
Tvihnfo, aiufi itgmi Ktrwt. AMoria. N. T- 

PTflfU T RTi;nt r Try our ipprov*H, Value 
insteai! of premium. Vlisrui.1, Boole 4, 
fkalla, K. Y. 

MTfXlKT A I nu u LI iH‘1n. Ulh, Hwlmrn, 
Kouuti-Trheou. Slaz.amhhque. Hr. — 5r. 
lle-prasy. thcan Pitrk, Cihf. 

"Til EAST 1 RE Collection"— Ssnncrhinji dif- 
fprnnt — Fra t grips nri Pirate l’lnnd map 
roinniernoraf Ire, rmtalnlne exeluakolv Gohkn 
jtflnips- Only I Of pm-iiding you eur 

doulilp proaiiuni approials. Pm*m H-1 n trip 
tkrvj p e, Ji:t3 rrrmn uL i Angel rp, 

IT ARP To pet Blamp? on approval. Ref- 
efrntes. Laertlf, 1007 Water. Nco 1 tlfiJTunl, 
llf*ss. 



NKWFnrNIiLAXP. n Plfferml tr uLeti 
li[N[i i m ij.3 b ll'.iil . 'uri ruiiii'aiiy . Pi a Inti rid. N- J, 

CANNON I Set id slHiiips abon'knS c rtpnim, 
[IrShW piiipI, r-avnlry >. hiirjie ami 200 Other 
ill R i' rent lUnip* only IOC approval Hp[itl- 
rami. Paramount HiHPip Co-. ‘lU2!i Uroad- 
t. i v . i 1 1 1 1 1 ii n. T i I 

AIRMAILS. IA mperelll. 5e With ill- 
nroialB. WolLualon Stiimqiro. \V"u|li*sHin. 
Mas*. 

ONE Iluodred Valted Stales 50 CfnlH. 
2 HZ, weirldu Ide hr I tl lire OP Piper 25 cents. 

n m. rim Ufprlii y, Up l ond, Ca lif. 

PRIUJllTmia din t Hare Liberia, Far 
Fs Hern Bepuhllc valued :2.,r, ifjrrpe Leeanl 
net, Inlf rent 1 n p Rat let prirltcl— Attsuil u( el y 

free] Apptoiai aiipheanlsl ^amp Staiurt 
Fi i ii m ari jj A Hire I tuj a ii Injf . I t rookjyn, N. Y. 

INI HA I 'li.irXImrl frtft > with Approvals, 
ITeruinn D. 4‘oorhfes, Roe 121, Dalwrlcp, 
TMn. __ 

MCAftFE CpvIoti Jamaica, mlirr juhllreil 
and Jlrltlih CoLurIiIh de itklh ipphitbLe. 
KlHkhurt Eseliaiiae. U'ti oa te-r . trhln. 

PREVUTMB Wilh upptwiU. pnslane, 
iTarml ct Biwrtii, Fnrt ihidii, ItwriL. 

pido mrrKRFNT sne; Loml Ej a oco, 
tl.OC. Fred Chnketi. mtO 7&ih H i,. Rrooitlj n. 

IIXCbTRaTED U. ft, list, price Clk. 
large Muplele li. R. prlra lUl fn*. Iw 
I h « , r m qT>, IS l unify dElmUti, 3(11’ Part How. 



ill itt. <lik EACH Fit rah* Many 

others villi hrlna you Ttmp fhk To |.i(Hk,iHI. 
I nkll pay ra-h For P. ft Hirup*. Bemt Hk 
tm lay for H pasf print lkl. L. 15. Calllna, 
jPn 7^6, Ttkiniti arn ton, N. Y. 

TKN Loti only lQr, JorlUiies Ini eurh 
old LF ft.. iLlniLatl-, Kannlhar, ftrlrhh Col- 
atilr-i and si* others. Everyth In* for EDti 
Id approiaF appllcinEK. John Perry, 'lira in - 
well. W Vi. 

SCARCE TrLanilutar MolHrublriue npmlntliul- 
rail 'i- u-LroiaiJ and paidcet of it!-! I', ft. in- 
rludlpe I n i i"i t hi rule in* Chlrano: early 1&- 
suci: h I ph r ii lues; cojiLmeatioruliifK ; enrr- 
lopfa; revfnu&t. eir, , hitulotfini! more ihun 
inr— enly fw lo approval gpiplkania. THus- 
IrniiriJ prlrellil five, i'urluHi Stamp Co.. 
Ik a pt P tilmirrU rr, Mtit, 

TWEN'n"-BK(\»ND Whole, ale Jirvlfw— 
flrniMy >ii! jriti'il. ueill Timi.' do applifil I Tin. 
l-mplnr ftlarnp Co., it, Toronto, Cad' 

a4t, ^ _ ^ _ 

V. ft. m NTT it Eh. rtfnuitiJ* Riia*inn. His 

vurlrty olJS'T|f(e. fiartenl. Cotniiu*iiiOIITstiie*, 
aErntilli. dona, revenue? , Pound "Or^ :t 1 h = . 
SI. 2 A. Plus posiaite. Rank, offlr-e. rh h in. 
hluh rilufi, Ineludfs, the $1.FIQ. fl.33 pound. 
Stamp lUoUerv. 1522: Main. Kan -as City. 

Mtk 

REALLY Fiimpi] fiiltlurf, LMlr a Imndred. 
JJVkiRi" J Hicii Shim, rrm'liueti uvn. Wars, 
I'NITEQ Htale* — ElHhorale prlfPiLat free. 

1 5 dlltvTi'iit I IV, 7 A '.J Ittiti'iLl 2uc- Hclilrn- 

b«f. Btmii , Mt nh. 

104 IVI F F F ]t ENT forHcn, "three nlrlnt) 
tULi'kela, one rlLitie pafltti 'Fkr value, aperial 
eorohlnatlMi pr ire lOf- smihuan, TttuHtUe. 

K. J. 

BEAUTIFUL Sel of Cocas I ? Lind and 
dlsCmt New IfehrLJei! only fk to approval 
appltrimu. Youiijj, 2DII l-piJeihltt Ate., 
jifpoklyn. N, YL 



!i(l (JI4I Stnfmi* If. A 1 tivnn Sr. Rullsrd. 

50B Nntf h m uuln-hi. Rontory 

Ol.A'Atl'tf Suiri riser gamea, ntuuplcle mini 
;-et H lo nhiirui ul ■npllraiitv JT'm% I'rfmlunta. 
I’jarvHt HtLiJitp Htifip, 221 Jliiin. K! ilante, 

I'alirornH. 

AD Eliri'llEA. Kymi, Slim, etc. 10 ocnU. 
IjitftT-ry, MldilteCfnii, Comafi-tleut 

MAKE Evtrs motioy, Hell Hump* In ynsrr 
Spare time. Write for free UluylratnJ 
tholstik i" at aloe lie, Fordhsra Co., 1^2 W, 
43 fit.. Ne w York. 

DOMINICAN JUhuldle eoumirmoraMrei. 

rtr., free. Bra n1t _St nmi is, dl fl un. N. ,T, 

It A DEM. Ifoltce Ornmirt stntek. ft! on Be- 
lla, Clvonla. S> T". ft.. AicrhsL-an. Caymans, 
TranseaiiiMsInn Fcilcrotc':! Hepuhllr, liouer- 
lorutf "'('hliaEO 1 ' — everylhlriB absolutely One 
to approval ajiiilli-iint* enHoiiEmi Sr. V'ltilnB 

ftiinip Cn r . 1 tlrinsfm Plane. llp»n|fn. 

CH UIftTfU‘1 1 ITIt Cnlumhus airmail l Wfl 

Inrlu-lr til Li iKeaOllIfu] H[iauMh issue, ali.Ti- 
with a complotp It onpurlan iel; Itaky^u .lull us 
Caesar caminomnrat(-i"-e set; a Ch|lo stamp 
over Nn yean Did; and: .i comrdete act jmr - 
traylnK Ku is la's cr.ar and einprc*!. TktliO* 
tit StuH-. I j'm h 1 1 . r ■ r liqrbai In tiiOlilL 1 lit L aEL r.ir 
IDr. CearHcip HrnDu'r*. Ufl Nub*iiU ftt-, Ut- 
partntEdt lit, Ni-iy Yurt. 



25 UNITED ft tales, including £4 and gS 
Rlampii free to approval apt'lk*ntt, |iast- 
ii k r . RfOanlf Hi um n Hhup, Fllpl. allr-hlKHi i. 

Rt’ARl’K "New isiuei'" packet! New 
giant a I sod, dlirnon d -shaped Elus-lun 

">|10rU" Si aritp; Nyaisulariff ’■leopard"; Wn- 
rrwfoj Tanuans'llta, and ether ifarre rotm- 
lri<» are inrUnled In our hla pmkcl Of new 
and rerfttl Isauae— itaitips Insist rollerton 
hai o never seen I Get this valuable packet 
In. lay. Only 5c to inproul appltrairtl. 
Kfliner<. til Ftnl Ircm, Fori Wurth, Th is. 

FRRE — 25 f+nuth-reiUiil Amerlrana with 
appimala. Harlan, 53o7 fteolh Manhlrli], 
chifaep . 

APPROVALS I lo l’p. Refer fueea. 
QuioiettFa, 007 Brock D^i'j, New' aedfoni, 
ilaak. 

He INDIAN Included, 25 dirTrrtnl Fnll- 
f i >M r i 1 ■ _J-I '■■■! Hi will -r un i'n. s un. i 

l-'ltEJ-.: ii :i 1 1 jjrnuJl ! JijIjMi-i-! 1‘iM .ii- 

nSi! Ritnviirdltiary packet BA illd-iml 
itamp* Fruio stryiuse countriai tno KDrofpfl. 
:-e postage to improval aptdkvatita. Hartraln 
t’o. r Hut 5:0 1" , Htui lun U. New Yarit, 

IHIMECH <:oifrljij{ inliidre'li <if suhjccta. 
Ills rDEalog for 'M PO^laB 1 ' Popular Meuhan- 
|e» 1'ico, IC2tkk, 2Q4 E. Unlarlu ftt., 

CliicagiL 



G I A NT-HIKED Ruiijlan Xflppflln itamp 
(fal. Mil 2uoD ami bcaulkfuJ Lithuanln air* 
mill tTianglcr atao hig packet oF 55 -d kf . 
ftnmpa JncludliEg Aacrbakjan, Epirus, tic# 
Martinique, etc. and lllu-fralvd JiH.v— all for 
Tit to aptihtval atipdicantal Worlil-AVlda 
fttamti Cm.. Tina film. Cshiden, New A r ork . 

W HULKS ALE Cat aloft Fi>t HeaLeiA. lilus- 
1 ruled, [hwtigti iif, Ft -in It GO,, T)QQ Cb«l- 
jtwvo 1 _ Pattlmore., Md. _ 

STAJII'H- A splendid kltutloD sent un 
approval. Quality at |mv prkn». H-rarcc and 
hkjth mine fttamnjt aro im-luLlt'd In our ap- 
proval boakt. Fred BenlKrc, Boi &1'P, 
_Klmhgrat. HI. 

FREE I II King Gconio tueinurJal paeki-t. 
15 varJetici. PudtiifiB He, Roberts Du IF 
Knurl h, Dayr It?, Mlfhkgan. 

TilllTIftH Turk La landa— Alio Congo's, 

MuedfiaNo. Nlftn'Mit, ligimli, RJllwit!. 
t^nutarfHl, | vary'i'u^it. IthutTBl* eouhlrlca 
rollevlinta titcd. f'rrv For f* iwimtigr Rlmpiro 
ft Lamp ftlu i-i i. Petit PM. Turimlo, Cinurk . 

IJIAMaND-ftJTAPRD fttamp, Llberli gun- 
iKut Iriehslc. Iwo nl Imr IMBUE UA, ullrcr Ju- 
bilee, 2T others, 5f. t'rueilw Company. 
1?7E North. _B alt I more, Md, 

21,01] U. S, Lautiol. Sd, ST2 r current 
pns[ a] t-iii-e, Catalog Log film, only 5c, wltii 
n i - 1 1 nova In r Qliifit It- K. Hit, frlk L TklllHs 
HumtifB, Hprtnkttald. )tm, 

44 DIFFERENT United Stales including 
S' atanip, nr cninpleto set United Slates bi- 
renteruilala, nr different olisokete Canada, 
Lie pcrHpaid with arifiroimU. C. A, Lem nan 
Co,, llus 1523, CU? Hill Annex* New York. 
N T. 

WEEKLY ftlamp msgailne, thlrtcrn wcek.i, 
]Qt. Htaiuti Journal , KsImtiKO, Mkch. 

STAMP Dealers, vuur ad lierc will bring 
ivmkilrtful Mitnriu. Ask me far proof. F. IT, 
Johnum. Mmigar. Cta^ sided Advert Liing, 
Pnuular Mnrlianlci Mnttzlnt, 2utk E, On- 
tarlu ftt., ChlcaiO. 

QUKintFftT Hfi«n n paekfC Itceelro wortd J i 
ipi«L|c*t rt*nip; Vatican City; imroe Mhotii 
iriaufiif (vain* I5f 1 : i®nS Drook no d crosa 
ulr luring Cnllod insko In flank n OF Filltn; 
Austral inn Buvhrn an ; nfw ftpinisti Moroeeo: 
•l;tn*n ’riUaka ftamp ; Mrarhuhiio: many oth- 
vrs , Only 5c Id apPrOTal apiilk«.nt*. It. M. 
fttainjp Co,. F. O. Box 2JtlF. Fort Cheater. 

PENNY Apprviali ihst sitiary. Nell 
CrnulKTU . Tlns_ "i J -l I -f". I "hlladelphlt. Pg. 

JhO DirFfintlffT Hhs, BLg 50 % appnrv- 
sl» t’nvert Htamp, !ID Ht st r?._l! och ea'ler. N. Y . 

SILVER Jublleea— IS dllTonrnt *Sc, World 
aprriaJi vlkO LEifTrrrnl 35« + 1 Dfild different 
fi.lkd, 2tkDb rl iff ii cent Tluae nffen to 

apprui'a] a ppl Leant i duly. I, Lit free. Ylc- 
tiirlfl fttganp Cp.. London 4. Canada, 

SCARCE Airmail and Irl angle. Beautiful 
Uruguay "flying horse" airmail and trarra 
nuaT'i* inals trlangla (smallest in the worldk 
nrf Li p III led Sis our hlc packet of fid differ- 
cut stamps from Aluuitfs, iimml Lilian, 
VruraneJi, Hrilf^h and French Col on I**, etf. 
All For -le In oppnnil annttrarUs. Rig II' 
tiirtrnlrd this free wilb each nrdrr ITtlU 
today! Mystic ftlamp Co., fDrpt. flOk, Cam 
den, New York. 



PHOTO FINISHING 



20 |l ET|l| NTS 27 k— FI Ira i ,tei eloped, Id 
print* KSf. ftuiarKejin-htu stHi — ; 5x7 — 
10f. Low Photo, M ■ 2ft5f N< v t Chlrago, 

SPECIAL F,n Large mein, colored, ftohl- 
r-n oak rramr r Hend nc-tulii*, FiOo roin 
Klim* finished. Including mtnetlvn rramfite 
rnk ouin, Fulofrarn, itiviirhcad, N- Y. 

FILMS Dare loped 2 nri tits of ruh 
2d reprints tTur. 1‘lne Photo.. M-5I34 No- 
uria. Chlf ae Lr. 

U EYE |, OP And pflni pnif am nlrUrrcv. 
Rite lime, tnuncj with, uur cnnnplcie 
(unlit poMpald, or nay poRtman $1 55 f’ ik ll. 
Includes clertric ruhy lanin, print log frame, 
photo paper, rhenileatH and cdulumtnt. Qua 
of thousands of imislaR bar gains M dur 
free i’liulLigrauhtr AEihansr: and Bargain 

Rook, ftern.1 for It today 1 Central Camera 
i'n.. Drpl. K-2S, 21Ck ftp. VVabavh, Chleago. 

FN LA 1 HI E MEN TH — Vel oi , size 
trwhi-s, from miniature negatives, tic rai'h.. 
Hulls developed Ulc. Niles Studio, TY&y- 
lanil. New York. 

NOVEL Burden printed on kodak pie-* 
III res. ftamplei free, Welch, "J ft i If Zenobla, 
?>rnrcr. f*n l o. 

1 |Q~ PHOTOGRAPHIC Tnat caret* ftr^m 
your favorite flrtuin or any sloe negative, 
ftwicJ good hrtnL or ttrgaMrr with 2.'t.59, 
ftiiinplc rcemi mlnliijtiFg nejfjHve upon re- 
> i U r- t ■ Ik. A. r-'eiglcy, 1C, PltuhurjEli, Pa. 



POPULAR MECHANICS ADVERTISING SECTION 
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ALL Sijw.' rrtlt film* developed with fi 
high g Los * prints 25£. Kiprintfi 2.1 far ‘‘Gt, 
j/ul urging, copyiM. retouch Ins. l'ro(ei»lon- 
il I wuvrft, Jeir^noit Studio. 6307 Hu-J brook* 

, 

FliKlv — 1 Lurid tolortil mint, with roll ile- 
veluptd and (6 prints, 25c. Guarantee QUil- 
jry WflHt arid ! 'Kin i [it service. Plwtflfrsft, 

RllX a7Jt, O llS I h :L3 he , II 1 1 no W __ 

JUJU, Films developed eight enluraOJu^lU 
25c vein. EtllTfeutentf from reprints 3C 
•each if yaur camera la a ltd size cut BmaJicr, 
California Flint Sonin, DejuirtniciLf 14. 
Hat 3'H, I'uilona. C al If arn la . 

IMMEDIATE Service I No delay! Roll 
fully developed, carefully printed and two 
beautiful, full-size 5 1 i double we lultC. pro- 
I *' •,:; bn i.v I enlargement* (or une tinted en~ 
iirKODtnl) — nl I for 25f rein. The eseBOrts* 
I'lKtPc! Reprint* 30 eurli, 'rtie Photo MUl, 

Bax 0215a. Minneapolis, Min n. ^s-— . 

QUAUTY t L ounli--Tivo double weight 
gins* enlargement* and eight trials R-uaran- 
l L t'Hd [rot lit fill'll; friti. i each lull. 25c. Prompt 
-ltv in?, Ejtwil Photo. Boa D. Pibp gue. Iowa. 

iml.L Developed arid $ cnliin-'i'nieivL* :ix7, 
double weight paper, 40c ouins. A ■! ■ 1 1 1 So no I 
enlargements 5c. minimum order A Or. Hiakk- 
i'rfmrikpr Finishing Cto,, I2& West 27th 

Htreet. N ew t njr K city . 

RADIO Film i’lwispany. l^(’Ktfi*e7”\Vls™i- 
aln, Latent In plinth tlihuHiair. KIkIvI guar- 

art teed prljils — tw a cniariEenisflts 2:1c. 

INTIMATE, Priced snapshots en pertly 
finished ;: 35c toll. W. Me Kinky, Bui 1.52, 

Itet toil, Michigan, 

TW(I Beautiful double weight professional 
fntiirseini'hti, 8 guaranteed Nexor Fado 
I>t tnts . 35c coin. Lent ury Photo tier if In, 
l .nr ro$*c. W 1 it n m sin, 

B-PliUIALr — Bull driolDiiL'il. tm> nth dated 
prints arte, Hunch studio. 18ti Chestnut, 

_M Ftrrtshu re. I’tnna, 

FILM-'t Developed, l" 1 prints 35e; iirtnls 
Bf. Cntrtiy P hoto. 15 L MunTo Park, Calif. 

UETTV TyBrlcn'd f I tin Siud!^ LbCVYimg, 
Wise, llclter plcturcE— 8 prints, 2 enlarge- 
iiients 25e, 

KNLARG EMENTSJ GiT, lur, ;j Fpr 21c 
lein, ^end negative- Midwest Studio, Hum- 
boldt. lnni. 

COUPAHE The dilTerencel Roll ckvel- 
npetl, two pt of oh a LdrilI dquble weight en- 
largements. & Eitaraette-fil prints, 25c coin. 
Lice (lent service Nationwide I'libte SfiTf- 
lce. Unit 3333. S t. Paul, Minnesota. 

FlNliKT Super gitos A'cloic prints, roil 
developed and printed 25c„ reprints 3c. 
Films 311% rtiscftimt, Paraiwsnnt studio 

J > 1 v i in:-: i:, pami Bt,, Nciv York. 

OUT Tilt best- itedi dei t-|n(hn| L I m-:.i ijs. bful 
hand colored enlariremcnt, B ncvppfado bor- 
der prints, 25r coin. Prompt aerriec. Bun 

J*hotn Serriec. Lira ivr r T, St. Paul, M inn. 

DAILY Service I toll MopfaT U» Einr- 
anteed pr Lists, 25c. Valuable enlargement 
coupon: 1(1 reprints 25c. MckIltss Flnlsb^Ti, 
litni H-UT-L, fet. Paul, Mlnnew>ta. 

FREE! 2 Artistic enlargements wills roll 
UHnttil. 2 jc. flriffln ^tudi oH , ^WtopM.,. M I nn. 

QUAIJTV Finishing, mil developed and 
printed 2?4f. l*Uckcl alliurn free with Mr it 
fuder, cnlarscrneiit euunon. 1-de^l Photo 
Wcrvtcf 1 . Bnv 2251, Paterson. N. .T. 

Pi S PEL pth»lcs guar^MteeiJ! Holla devel- 
oped limfess tonally-— S Veloi mlniK, 2 bro- 
mide <TiliirgeiLien1-v — 25c crjlps. !■’ i ptr fqtflj , 

, ?tl 1 nntia riol J s . At Iruacsola . 

HOLL PeveldEieil with 16 pidnlN and [wo 
1in>frs*jonjLl enlargements 30c, 100 reprint ^ 

f l.JO. Dcncndahlr , Hhtf Hmw. 1>1._ 

llKTBLOPING And ft heautiftil TJouhla 
Uevltle S'elui printi. 5a f enlargement i"rc, 
Is l Lclica or Univcx prints 5c. Elkhart 
Pitot a Smilce, Elkhart. I ml 

SENSATIONALLY New process --Roll a 

116 sire and smaller carefully developed and 
ever? picture enlaryod to double usual size, 
tmly 2Jk, Prompt service. SarJsfacNon 
guaranteed or memiy terurtLScil. Empire I'lio- 
^tu Servlre, M Empire St., Prnvi Lienee, K. 1. 

15 GUARANTEED Neverfade Tcprlnts 
35c. Film developed, printed and 2 free 
^ulq nrenignt cqtipmsft Siik. Tucrja Ptiuto 
Srri H-c, Turspn. Arlaonji. 

TRIAL Offer. Roll developed and If 
[sHnU 25r, HeprintH 3e, Ucautlfisl fiilO 
culargeiuent 2,V_ Prompt expert Ilnl-hlog. 
5 T oung Photo Servl«, -PJ5 Bertlift Street, 
A lbany-, N. Y. 

FRAMED 5s7 Pnifcsaiooal enkntcmvntg 
l5e. 8 rcprEAls and tn* Wi eini4rj;cineiitd 
_3ac. NfMonf. Maywood. Ml, 

ROLL Developed and 8 guaranteed prims 
Irtelutlltig two valargcuLcntSj 25c Colli, £upcf 
Snapshot, Whiona, Minn. 



ROLLS Rn-tiedl Uevetopcd and printed 
tviih t^u- 'UMLTtone enJarnemcntH 21c. Four 
till enltrsecuenis 21c. New tone, Af ay wood, 
lillttoU. 

HULL J Jure lutied ami S beautiful V dm 
glassy prints i'uln or Btthipa. Keprinia 
3c each. FoloprllJl Sc^^ i(:c P Hue E. Uoan- 
pkf, VlnilnLa. 

UfMElHAl'K Seractl No delay! Hull 
developed, primed, and two 5r7 enlarge- 
j:h nH tor one tinted c nlargcment l— all for 
3 ?jl- coin, Tlic cincr[ r < rhijlre. ilcnHots 
3r. Tin Photo Mill, Bus #28-12, MlhJUlp- 

riUn 

HD-LL I ] eve Lopcl and Hj [irltsls 2k:. Smsrt 
Photo, Wln on g, 3 1 In n. 

FINER Fin l 'bin a. liolLs dev eloped and 
printed cokroLl tnliUKinienh, or twtv double 
j'KtJci-dunHJ enlargements. All for 25e 
i coin), uenulne. ikaUorulljr knows, Mnen- 
lonr superior ([uulity. Moltl PhOLa Service, 
La(?rosjH? t %Vis.. 

ROLL Developed. Two dmii>3e-fleir orlnta 
each negative 2k:. Reprints 2 , tc. Entirsc- 
jnent cuMiHKi. Willard’}, Boa 3535- A. Ckve* 
land UelghtM, O hi o. 

ROLL Developed, two print* each, two 
frtinrgcmctit coupon* Blr. Ruihiner}’ Studio, 
Union* I Lie Mo. 

2th HKpRlN'i'it 25c. Films developed, two 
prinl* cai'li negative- 3 It, t*lirudlantl. 
(IP70-8 GeorM. rhieggn. 

BKAtTTlFLTL GUsleulog TiTSnts, roll dc- 
Vclop'cdj IS guaranteed glistening prints, 2 
cnlargciocnt's, 23c. American Photo fier, T 
?Dlli-i; Mi-olcL M i nOCapOli*. Minn. 

20 REPRINTS 2oc, 10'S Keprlnta il.Od. 
Rnlta developed With 10 tirlbtj Z~K. Nord- 
skug, -1. MtpvWtj^ Til- 

HAND Colored ep Urge men: with rich roll 
25c. -10 reprints 50c. Cuictjrupb, Dunnlnr 

jjjat kn. Chirgfio. 

BEAUTIFUL rolored cutarsvmcnl with 
each lil mi 23c. Speedy se reive. Salisftctlup 
guaranteed or cuaney refunded, LaCrOstse 
Filip Compatty. l.arrDsae. WTa. 

ROLLS Dc re -aped.. Two h c :i u l i Tul double- 
walght profess Lanai crilargelUrhta and 8 
ai 3 r iOi 1 1 ' e i.J Never Fade Perfect Tunc urioU. 
5c coin. Rajg Phato Bervlco, LaCroaie, 
JflTaconain. 

TWO Professional en large ntents with each, 
roll develtijttd Ami pibbied 21f. Eight re- 
printi, two enlargements 23c, Hy glass, 
Khtr Grove. III. 



CAMERAS. PHOTO SUPPLIES 



CAMERAS And euP'pRes, Frees Illustrated 
cataloff liBtlns everything phniugraphlc— still 
and otovtc cam era e. Iliius, lenses! — at tre- 
ruendjouB savings. Thousand* ef bargains, 
new and used. All guaranteed. We take 
your old camera or cnulmEifnl Itl Eniie. 
Write now fur your frtc C*my of nor Phuto- 
graishic Almanac and 11arL-u6n iSnnli — just 
out I Limited edition, Hurry! Central flairi" 
era Co. . £ Photo graphic BvAitu natters eSnce 

]8Q0>, 23(1 Rp. Wabash, Dept. K-3il, CM- 
cagn. 

CASH For your rajnrra plot tire). Adter- 
then will huy amateur [fhulrigriph*. Hi'iiiE 
$l.i>G fur our new practical copyrighted 
courafl. Particulars free. Lcrtox Pros.-, 1S1C 
I'rvHnect, Kfist Orarigi!, Ne w _Jcrsey\ 

FA SIN Money v la any camera! Good nay, 
esi*y work, esperiente urmeressary. Cosn- 
ptete uni d no Ivook Lnatructlcna. lvovv to start, 
g-et luiainE.'S. Send $1 now. Free folder, 
Edwin B«edlct, 8 East 3i3ttt street. Kaiuai 
rllv. tr<! 

PURE!! & tuiipl c «Hf»y si sty page jvboto- 
grafhhk nmi r aKl nc ■ intcrcrii Lug. Initructivc. 
PtKkcl Photo M^nlhly. t 'ii nUua. Dbio. 

35& DISCOUNT On Dlrua, Write Para- 
mount Photo Division, 103 E. 32 nd tit.. 
New 5 r ork. 

MAKE Money in pbctttRrapby. Learn 
quickly at home. Spare or fuil time, Ensy 
plan. Previous experience unnecessary. 
I’ommoti sc hoo] education sufficient. Write 
far full information and requirements. 
American Hchrxd of Photogratshy , 1601 Mich- 
lean Avenue, Dept. .143- A, Oblraga. 

BRAND New Argua candid cinltn, 
SI 2.50; Wfcllt 35mm. F:2.8 KeJas Te*^ar, 

list SJ12.00, special Jlfl.-'O; Baida* 1^x2% 
F:2.3 lens. Worth JUb for *37.50. Write 
for Itat pf new and u-;ed camera bargains, 
,l!;n* Camera l^o,. I>cpt. 'AG,” I'D W. 
M adison Ft., China to. 111 . 

HATE You a camera f Send ten rent* for 
recent iusniher of eur hiq Tiiagarin*, jiltowlng 
itOW tn make hetter picture* am! earn money. 
American Photograjdiy, llCClWI Haute, 
Boston, 17, Mdll, 



INCOME From ytsur eara^ra insteafl of ei- 
penae. Low 00*1 homo can t* c l4*die* you to 
isiahe photograph* for magazine* newBpapens, 
ailverEiaen. Treraendouf demand. Earn good 
money wherever you live. Free book. fcn|- 
ver;<l Pliatngranbera, DcpL 154, 10 VYOat 

X'lnj Mt,, N>ia York. 

MAKE Money with your camera^ Nct# 
Itouk tell) bow. 113 pagvi LIUi sir atrd, Si,. 50. 
Papular MothanLc* Press, 200 E. Outatl.0 
St, , ( hi ra BO- 



M DTI 0 N PICTURES AND SOUND 
EQUIPMENT 



SEND For new Barga Ingram, IS- It- ■egm-- 
t-ta Projcrior 327.3d. Victor sOttUd 

CT1 nt [irOJcelor $13 1.50. Sound ramera. new 
8210. Silent *53,05, C&racrs ll>0 ft- Aim 
82.30. 16 turn. 100(0 Ti, rewinds mounted 

ft, 35. 8 reel humiilor case 12.18,, fulcra 

Ell. Splirrr Ulr. <Mi| illU ft. sounnl dim 
E5. Silrmt *2,B5, DrYry Mo(k4 <3 projector 
S2L50. Trades accepted, bought. Film li- 
brary. Lowest ruloi. Mug u 11' a, 1941 -J Bus- 
tun KoacL_N. 

BARGAINS— Used smind lUul piMerlors. 
1(1 and 35 mm., hjutk! hcatds. guiDlSIirrk. 
Ivorns, public address systems. G&talftit 

JLI ailed, S-U-S, CoirpK, KSUft Broadway, New 
V"vk 

11\rtS Bftricn Jn counter : Writo today far 

your face copy of the latest, great cit Bess 
Bargain pram No-. 319 Of lit-iim. clll? api li- 
ra! tifc. Filled with Tare bargains, for in- 
stance; Keystone 8 mm, camera and pro- 
jector, iflte't type, regularly fi'9.45, at Uaso 
unly 3t4,7u, JQO rt. lBsum. Menu dim in- 
cluding reversing. 12.9 >, Will) -Cine expa- 
huro meter, infallible, £5,15. 3(1 ft watt, mo- 
tor driven 4(H) fi. capacity Stan 4a n| IHmru, 
urujector, £29.5(5. Bass Camera Co-. DepL. 
A, IT J W.Majlsp n St.. Chicago. Ul. 

3MM-16MM H AHCIAIShT (JaUlOg U« frst. 
_Elder, Dept, B. 27, Ch elsea ._ M a « i, 

SmM I'lL.US: Cartoon r, travel. List. 

I.lricioln F llua tlervict, Itog 232* A. Saginaw, 

Mlrh, ^ 

II5AEM, * 1/7 j REEL. Slain p list, itednerj 
~^(il> so. Tallinn, riilago. ^ 

16MM., AttT Film-, An entirely new sc- 
ries of Hollywood art futnrottCB — .fust pro- 
duced. New model*. New stories. 2 Ac 
iiringj- eLght new Art Film samples. Jl.fln 
fur 20 ft. Art l«l. Send 3c for illustrated 
art rataJogucs ami complete IODlel). lists, 
] lolly wood tTne FlLrti Divtr LLutors, 1-131-33 
No, High] and, Holly w o od, t. al IL l 

LEARN Mi-clou picture theatre builnesa. 
liume-iludy tralEiing; management, adver- 
tising. pToJeelJnn. Catalog, Tlieulrt? Jnsti* 
tutc Elmira, New Ynrk. 

BARGAINS In new, used Uhrim. catucras. 
projectors, Alma. List. Meorflclil- Shannon, 
Nut Icy. New Jeracy. 

FIL,?ES Proiecfur*. lbc rain for Ruts, 
rapital Product lur,s, HoscdaLe, Kansa*. 

BARGAIN Edita lie. Me buy anything. 
Bl-Dam-Ei. Hol-p B roadway. N^W Y ork. 

])K VftY IgEum. And llran, sound on 
rlhc «JUipwent, Used projectors. Any rea- 
iambic offer aCrCplfd, Assk for lilt. i*aw- 
man & Hfliifard Go., 1515 Stcund Al4. r 
ftcatflp. IVahiilnglon. 

LOOK! "The World's Gvcateit Pasifad 
Play.' 1 Seven reels, (new) 18 ntm. Superior 
than Die {theimcitnvcrgau -.ti;;e play. Kent 
ci j* purchase. Write Hem en way Film Co-*. 
37 I'hmrrh Ht-. ItLiitrin, Maas. 

A- Id MM- Round-*! lent Elms, Address [ 
Pjcr u t i.-s, TVr*t port, ( "on n. ^ 

8 MAI — U! CAMERAS, Projectors, fttm* 
eijutpment. Ca tatag, Tuy ler, Bi-251. Cons - 
jng. N Y 

BASS Now erclujlve <il*lributer fur Ra- 
ni to Carp, of America IGmm. R.C, A. Snund 
nn 1‘ i hit Cameras. Anyone can record souvirl 
pictures. New low price. News recDiiicr 
riiudel Wfts £350.00, now £2 10. Sand for 
cumpl-elHS rfctiiil.'. Bass PaNiera Co., Lept. 
Alt . n JJj? ) v . 5]. n]lson St. , rhi ca go. 111. 

THREE t/am eras |.n one. Takas vnapsliols, 
rncnlebiKjkli. Pi rum motles. Springuiotor 
ilrlivn. Only *5,150 bfaniL hew. Filins *t.flh. 
Semi tiu tneniey. Pay postman. Projector* 
Sl.Ub up. Free lists UtHh* MOTki. Box 
32 , Ea Ftun. _Fcunsv Ivb la ■ 

115 MM BELL Movie camera £6.95, Write 
today. Bytorn, I'irk Ridge, 111. 



RADIOS, SUPPLIES, IKSTRIitTtOH 



SW CRYSTAL f5 P t — iS-Ti-tt mile rWard. Irt- 
atructiOnB 5H ilistance luodeli; "Kadlohulld- 
er r * year; 25c. LalkHAItOrl e< , l!51-C Liberty, 
f*an Franrltco. 
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POPULAR MECHANICS ADVERTISING SECTION 



RADIO EnglneerEntf, hToadrasllng. a'il- 
Hurt umJ poller rad to. ye f v Irt nir. marine irU 
JIgitr teterranhj launhl ifooroiishly. Aik ci- 
penaM low, Catalan I reo, Dcid*e'» Institute, 
A-tnEa BL, YilpwillO. Ifld. 

BUCJ&T W A V E tine Lub« nr u Im*. Pow- 
erful! Curi receive fareism stations fwlli'e, 
mmi lours, llrplimii. Hr., .11 m regular HKml 
easier!, frti&rjiNteL'd Kill Hi t l.'om|nri t eni- 
ily [MirtaliLe Inniponjlvn dry L'ntfary u[H! ra- 
il im. Jtrlak .-tliL^-li Iiflllfl, MM l L"1 fify I'Sirt 

needed in I mild I hi-* wmaeirm ret-elyer. OhlV 
£1.2!:. postpaid f Kmiplett, simple Lnslmr- 
E J ans. Order lodayt fifliul stamp fur illli:*- 
Imif.l llti'muri!. A ci' ilvillu Laboratories, 
1 !■■ 1 £J Unuida av P • 0. N> lv Vgrlt . N. Y. 

RADIO Experimenter* ktid IhiIMitm ; 
liarl* and k It - of n-a rr - fur porfaht# HuprrhrL 
lijltery, Improved LJttii 1 Okinl Mur and Ike 
Lull*. Keanumy Three, !I2 Vufl, and Aula 
rail Ip ifrwTlln?d M Phpirkr >fw hnnlri Lund 
MnmifB Muring Cu. . 13 Ea ul ( I hln. f'hfaii;'o. 

RADIO Ail phn.se s. Amateur, aliortwai e. 
experimenting. icl hulls! Mr, IjirmiJrii^l |np, 
(ter it irt n a , *te, fiimplrte 1L « t rHflftim ended 
lmuM> Tret. Popular Meshinlr* hfsi ( Room 
K'-IU), 300 E. Onturko St,. Chlrxno. 



MUBlC AN 0 MUSICAL INSTRUMENTS 



LATEST Snne hit* M renti pfHtpalil. 
Catalogue free Sfr'fa# D I strlbut] n h Cp ( 210 

fillip, St. Louis, Up. _ 

HONG WTUTEllfi I Pnom*. melodies, Spc- 
r i n i mller. Siuilla I'M, flu treaty tilJ?., 

Ifflll^ffiKHL 

WRITE A Rlrtlfa, Hume. lute. eoralr, any 
rLulTjerE, Rend pmem today far wonderful 
brnpoiiilsm, Ttiihiird llroc* 24 Hyde l*ar Li 

Birtk III da, . Chicago. 

SDMI Idea*, v anted fur radio, nimJci, 
Hr, One rimiiE hour may make vnur fortune, 
IVrlte far tret- bonlilet of nrufesslmnni Infor- 
mal Lun far lonf-paimt nr melody wrllei-.J today, 
Standard Sung fipn'te#. Uli-F tires! Nurili- 
eru IIM>. , Chi c ago. 

POEMS Srt E u mu* fa. Publtahed Free 
fiaminitlniL Rend yryur HWhl*. MfNr||. 
Bachelor of Musfa. 1532 -FM Wttl 27lh ML, 
Loa Angeles, Calif. 

phokwhaph nteetii of yutH stiiip, 

12. Ml [loMpald. flaEnbiin’ Elerui dSne Studios, 
Sin Olive. St. Louis, Mq. 

fitlNG I'tit-n t Met to niiialt:. In- 

eliiiles fTre |i])fMWiKranli rerariL Jterse Rroi., 

1111 Olive, fef. Irfuti. Me- 

SONfRVHITEHHI OuliUiulInfl eiilLa-Hnra- 
itnn tiler, illhljeltr i Dl. 2117 Np. Atens. 

Chlri it, r 

II A tllMlNV And muilr inanGhia In 20 
ea*!' 1 1 ' - iht - . Pjctlriiiai i free. Lew Oould. 

IViire Pale, It. I, 

MtlSIC Onrupoaed to kunit i>i*eiJLS. Our 
tniMkdieil sonaa BnilorEed and feiturrd l>y 
Ha ire, redio, Kcreen relehrUley. Adi 1 trui n 
It-rftv Itu-Tc Bouse’. Dept. iHJ L , Wai.hin.GiGn. 

t>. C, 

ftOMiWRTTKItH. Rmd for Tree mpy nf 
litHTiklft rrvefllkn* R r iel a of Run’i 1 - -fill 
SiiiL^wriiLiie, fre? rhymlnq iliidlnsmi v and 
litaricH Intornte! Ifin, Jf jott write poems or 
nirlndlp?. :mi' m-:I far UUf n-ITr^r IflilAV. ITSS.^t 

PiiblUhem. Mfl|Jt. El, Studio lilde, . Pott- 
Jand. f>rc. 

Uro-FLEX Heed’, Tor 'larinrlv and **(- 
ophonri elliitiPale y«ur reed Itfajlilef Well a 
for circular. Duo-Pkc Reeds, 1201 lit, AVr,, 
EvaniiTlI'lB, InJ. 

SONG Forms wanli'd, r^O-^O film, indrur- 
1 1 ■ in hook fen! free. Sons Bureau, Satam, 
Tmijina. 

BONGk faiilhhril. irrtntnt and twa pwri , 
toriHEf inly w. rim si Munir rui>,, sn 
^larltel, M^n Phanefaeo. 

SfJNGW RIT E ItR — (3ei all Inalde farts. 
Free liiniklei My famtnis Titnaihuiy mmposer, 
SirnKWrirerd tu.-tilute, 12^1 SJ Uruadway. Heir 

TorU- 

BONOPD DM 0 Wanted. Tuor sunG ntih- 
llshed, Nal Mil* I Sonflmd, "P1V Tlmmas- 
ton, Maln*. 



SONG 3 ! We rounfus^e. arranse, ruhlhh, 
sell. Sufierlor Sonu Stu-Hos, 211 E 1 1 :-| , l 1 Ave_, 
Pa.iSAlr^ M. J, 

E CRN Vnirr imrn ruuaaral Inal mm ml Det 
free del a LI i nml free nttra-Mve >aylnrs hank 
at your muilr ilare, nr write Fred Oretseh 
Mfj. Co.j fi^l’.j Ra. tViMush. Chlraao. 

U'lllTIL Ruhr-;. ]Ei|{ hsinUejt IHil rnhida- 

lion. Write far Enforoiadon. J. fltittkrn 
Pub. Ca., 201 N. Eppi Ave., Phlrflca. 

MUSIC Co*ift|iCHf.i1 irj trnriti, Wepckrful 
profin-lUon. Biiurr Utoi., Oslitaih, it'll- 



BUSINESS OPPORTUNITieS 



tf-lrio DAILY. Slnrt Gnu mbdn|f tuiil- 
ni'4 k, 1 Qu 11 pun* akiduilt roof paint, ready 
U Jiirll jud ippll', In fill Gallon ilrums only, 
(or S S. t-i i f.o.h. t SuaraJjtiTLl. N.itJuiuL lfaie 
Asphalt fG. r Mantfno, 111. 

AliTlFlPlAL MarLde .tnllirT flogrlftjf. Ln- 
struel lOhK r*merlnn wand ur I'l'iuoiil aOUrlnff 
JiH'll IhlHt* |1 reproof, all rolari, Luw nml, 
ornaiDcnlal fasthut. euniTOte. pLiinlur. [< Aider- 
hiiu'lLe, na rden furniture, slniuun, ttcilble 
iholili. parlEeulard free. Hirl* llalili-r, 

EIiuotiI, a. V. 

MARK F uni yell Inn hctlIui at hmue, 

FuliiLuia rjiLuJuG free, KculLpii, 51 r*rk 

It Ida e. PI 

I. EARS Men"* tint i-Jr.MIII'i: bkl-lllHsll, 

Milne ha Mi made rt Hlftlft.fUl a munlh eh' an In* 

1 1 ii tn. Full written I'uur-i' far 1 2. lib. wllii 
toriuulai atid nidre of men Him bine hewn 
in I he Injalnfin ;tfl yean, Koiellr. Ill-ii 

i, Kt. , CTnrin nsi ! _phl&, 

PROFITS |IIhE A hiHiii-i,, id fur mu I a*. oEh- 
er InfurHiatlOn. ■ enii. WrUbl, f5lS 

tt’e^t Flerpmp, Im?3 A n aMi'a. 

YLaETABLE PunrenlnH 1 *, powileri. l*l‘- 
trr h, liiiiriilns njekinjt fortune!. Mall order. 
Jural. Sinide* 12r. Garden b LaborjiLorleH, 

llraw'rr Ulfe, ttlUrnwd, CitlL 

START 1‘fEiJllrtdft in ;lI I anfar btLbEnrHU. 
S’cw iniy , irrapBfljii^e. Wonderful nupor- 
liinlty. Infnrrraal Inn for Blimp, F, .IrmHufis. 
i ■ 1 ] Wat hini Hon It fail. , RalElinnrC, Md, 

"TI'HNINO I ilea i Ihto r-jraln. "* Send foe 
otir free llUTalnre. QUh* Trade SrrrlcB. 
CEfi Wr, E mil Rtrrt'L. A n Jr f mrL__ E n i 

"LORD'S Piriyrr eriitiuh L-d on your 

nenny" will mfraite jmu |*3 il-OfS [irr day. 
lb lee of raaelilno ftSHplet*. IlMd.flO. ftr-nd 
Ifle for *aie[rlei- and rni'li ty "Itlur 1 >dc J| 
SisIslp Co., 121 E. Larned hA-, DrimLt, 

Mich, 

B ABO A INS — Paint ipny milfll. a *m(i I In* 
enwlne drlte. Term:*— trial. HrLielck Paint 
Hjiray Kirhange. MD'H. Troy. i>tiio. 

Mil Rons! Sure rash! Htln-rlnji mirror*. 
aiiEiJtrni I ?. reRecton. ComMlnatlnn indht. 

Write. Sprlnkte, Plater, 127, Marlon, Ind. 

MOS'ET In mushrijorii*! Sitiirt umi. In 
Pel lit or ihed, r?E hLuhe^l [if Let's Kxrludve 
in-Li | irHH'fh ' . Itttvrr, butter, nil II' her ito[i&. 
Wp imy. itiimkri frei*. American Mushroom 
Dlitlldrlfh, I> ep 1 I'iTS. Tnrontti, Htil , 

MAIL But irtet!. Start small Kterythlng 
film in bed. Free ill' lulls. M <■( T 1 1 m n. I ] s. r-‘J 

I 'im'lnnniEl. 

JIaKE Ilia money. Ilutnc ur trairltua, 
Du ordinary LeUcrtnp From [mrliTcis fai hii-j - 
rlmhtj.. No InTestment. Fbih lit [east rt«L- 
I.lt an linur. Htam-p far dHaLL. Allen. 912 
SuuLb Are.. Plalnllelil, New .Terser- 

MOLD-MARING Free: Our neir rubier 

rotnisqslllnn, fjiilrlt ?Et, nro'liiri'ft hiuh ulU'-y 
fm'e njiHli. Fnydui'p* uh-'-iy c^.Eh From 
iiLi-ifdi. Our new riTorltlr powder in I red will] 
ualer proilucei Lmilatlou ih&rlilp plu -y hlnt- 
M k r hardnesj. W'lnmiUrfld for On'. HI fan nnd 
M'u u-dlotf trade, start Indcnendem bualneEa, 
SnniEde mold, cast ami lEsortui] san.idiM. 
Semi, dime to irntr inaliini;. CoueEl IhHti- 

tiiie, Graytlrvt, Mil'll. 

HI FHflVKIf SfOhtfJf In Hit! H B plan*, iil 
rents. Frank Turark, 127 ^Lurr IMdit , Ea- 

linrt. Pa. 

SITCEED W'llh yaur produi' t*. Formulae, 
tractates, anaJym*. CitKlMiie fret. 
1. fliiil) 1 Cu., Wsihlaelnn. H. l!. 

HANDLE faulel isuor do-lrh, Wrlli- U r . 
Clnrlt. Ido 5 Merl dlitn St . Tjus Anapli-ii. 

BEG Prfiflt* opi-ralins "pnite" pnitij pea- 
nut and a mu rpndina iiiiirliinrH Sum with 
find. Bobbin,* L'li., 114 IP BeKalli Ay#,. 

ItiikiklrPi N. Y, 

LEARN Beil srrrrti in nil nnkr *uiTe*l. 
lilflfl word rlreular free Sunni apprerlatud, 
Sirin iy _J>|la_iL_Aye" ■ P ill i h yrii li., .r n=, 
WB Bl art ywi in imilnrj*, fumlthlnir nut- 
flti and Instnirtiim*. Mtivrsl Ihg ^ r M| m- Ti*3I v 
C andy Fsi’tory" hnmo Mrn and women, 
earn $27 *Wi un tn S7j,flfl weekly, all Prepare 

I I m e. Boahh't free. W HU Iyer Ragsdale, 
Inr,, Dmw.iT I. Eart fh-itngc, N. J. 

RAllN More money nteni'ltlriR. n«irrilt 
wnllN, fiiTiilliiro, fit?, t llu drat ml I tiMmct lohl 

ft. mi l'"rei' dmii ith u itti order. Klicnmelcr, 
!t7uQP Fm-nkford. RaHlrriprg. 51 d 

TlPy- Matfistn,*. ffanMioH. CHiJo, telii 
tiuw in Innke hinnry ea.iHy. uiiirkiy 1 , holienl 

|y, Hill Iran (1,0(1; trial ill fadhthl, SO 
cenfa. t.i'jm hnw' Win! Su.M arrl I k 1 Uelarl 

WITERE "h> buy thsHloandi of [Irnsi at 
lowest nlwlfiale nr I rt 1 if infuriiialLun free. 
VoiH-iii, Box 3 If, Bayonne. N. .1. 



Mf[S. if. earned J2tl", three weeks, fili- 
iiiuhtiruijiiii. in fHJar! EiccplIonaL bid 
your ryflar. shed p&fhaji* lulteliLc Wr Idljf 
rriijiB. lioOk rree, I'nlted, 3B4S-A05 Lin- 

coin A rc., Chk* id, 

lli>W A tid. *her» tn nbljiln capital fully 

eXpEjjl ru'd, 1 1 nr* U ulata fri't*. filer Hl'H ii r. 

W< pa kermis, iHiln, 

tVIlNDEIlFl fa Oh|i 0 ft unity In ext rrinm.il 
3 nu bUflncH, ifa \ OU r mill tu*ui, Ficc de- 
le Us. Mahaact. Oh* H, ClintUB Mill SU- 

tjon, New u i fa. N, J, 

OPEN New Tckrk nfflrF ni Tknaea H^uare 
far peraunal nr tnulne^H jlurtiOJi-6 tmrrase 
r-iilch, |idd [ires 1 1 ae. Room numtHir iirinf- 

vary. Mail ForuarilciJ pramidly. Only (l 
riivit.ilily . I'aruniuiLHi iJiik-c- fierrke- E. I HI 

Will ||inl r New York. ^ 

"KKY Td Pronperity." Paitioilan froe. 
Jme lire! dies, TO Gfarflson. IlellLlehcru, 
Penne. 

1 011b MONEYMAKING Offer a 25c. DUit 

ATaRrr^. Klnc, N- Far, 

WE Tea rib you new buiinEia, then buy 
your pruduH, Wylte RuiherLor SjieciilileL 
finrlnaflold, Illinois, 

> I A K V. Art I [trip ] ' mi fide, n liKei L Glei, un- 

ramiy TibletotiSj uIu-jiiph, nanitary' IldWi, 

whpbtnnpi, MuStiiCLun wnod. Inouenslve, 
hr nil not. t iiIjI'I IfMLbly rfilmfui tile end 
Ikiultil rtlhlfar aatnples he. John A- Peyn, 
dll (1 ramie Yf»tu .Ucisur, Lm AnfHeii 

Cat If. 

MECHANICS fiend imin. I Powder form) 
fan i ml I n il.im. It Horton, 21D3 BrownavLlI* 
jtd.j. PlttH'urjtli, Pa. 

PlfLU'TTA hr.K KpareHme buiiueu at 
home,, detH'ndaldc Inhome. f l arC.li‘ii!nr.i fur 
ileinp. CoJonLalH Tati-T - Tilth Lnrie, Glen- 

dale, N. Y, 

WUDLEfiALE, Iti'lall, cuiHfilHe Jnflrur- 
thm.-v fiflc, "ilniiGrtunlly. 1 ' 12 jI PeachraurL 

Nan Jmc, Calif. 

1 Wll.t, Semi you a slum iitt teed irlun for 
isu htjIilI in nkileh you esn enter a lu- 
rrftHf burtfleaa for l.’i.iN). tYlij. wnflt far 

el .i'V AildtPPS, J. t\ ilrtKlkrL ilSI 

Hirnset Hlri, fai, A ngele s, C al IL 

I ' l S I " ■ l 1 1 L C . Crih-n-rir, I :i: 1.11 : r i II, r- 1 n n E ip 

CtilM, -a It I"! nut niei’hine-. fami: EakliiH, 
JUdo Thru SI . Hpri rutile Id. Uliln 

PROF IT With new irroductd. Mako. Bell. 
retii'Ht. A mi Iv-ili Be* r arch, ( 2 uar an toinl 

faruTiiJci*. Rlgjievl ■ ii fali'n.' free. Hnednl 

prices, leails tlllntii, CheuiliL, lsD I IT: 

Mim.nysiil r. __Ol fa n, itu. 

t dll RH KM PON 1 1 Fur hrwipaper 1 , ; nroilli- 
Me, intOCrstlnir Ka-lly IrarnoLt. Write Ftib- 
li-tiem' Service Huieau, 125S-F Jlrriel, 

rhkap,_ III, 

CllLD tVinler ahead I Earn weekly 

Inroiun in Thnnkstflylng, Km-lly imulbla 

ivltii Mmllrd r-H[ilLu| In practical, -I'liOhlr, 

■null ot'lor bualnai*. SituL dluir far "Ki-v m 
tie If- Earned Wealth, " MHlit, 10 VY«I 25111, 

i 1 1 nnniHii l*, M In n emit a. 

FOR Mali 1 ur I'OUHofldale, bl# mumirurriiT- 
Ing fnaL'Iiine shop, bn|U-r shop, oil bnmets, 
water beaters, xtiumi heaters, mud Harbln- 
cry. Tfaeiily - five thnuviinl dullyrt rriiulrrd, 
PreTlfUM Machinery Mfir. Co., ZflCG E. 12ih 

>t , it i 'fa: I. CiilifuTnln. 

",M ASTEH .Mill Order Plnu" ui prnflt- 
atilr, Frw, N si'i i, r rn ri l ton I, Delaware. 

PATENT AirfHlrminn, partner annteil — 
elertrirEty, Charles lfani’ra, San Mate*, 

Callfarni fl. 

WANT a trying mb? For partltiilati 
write linker, 5.7H9 liA'Inth rGP. Ch {cauo, 

EXTRA Money! A practical Idea fan Um 
VMmk at hwine, Ctetho, Box 17, Verdun. 
Hue,, Cxnarla, 

NEW Dkuiuty. bartfer s!mp prodtii'liE HH| 
In nu 1 1 1 He nkle Proi Jurt s, Nh ru leb, Qw m, 

ILtlL All- profit ranis J ininptr, article, 
S^e, M? deet, VVsrPuprlnits. G a, 

COMPLETE Cbeiuimt wrirr, anal ys it, 
furrmiluK. ptiwrs.iM, irade rrrret* l J n Tt )■ u - 

Inri free, W L rutnrcilnaa, 223 Gordon 
Avenue, Hyracute, N, T, 

IIEPOMF An eepnrt nnutiti L cnlLcctur. 
Eieeptfanaity ; i rinfl t n l.i I r-. Write Colt 1 Assn- 

rlates, SyrnUuse. N. V. 

OPERATE Cluilrt world's Jiuenl tnuney 
mahlnfr rending itiauhlne*. >rlF; fnur tirud- 
uc|p — .mine time. lint nut MUL-cestl finifllf 
— profit* i miheH] lately No ruticilty 
peukers. Penny ICkns, 12!iJ Chnulcau, 
Sjt. Lmtii. 

BIG Profit, Sell hook*, plann, by Hill, 
riirlkubn $tani|i. Cdtrnran, S22I Jersey 
fit , , Pfftt land. ■Oreg on. 

NEW fn farts linn pTnyiuilLtun. Mafaf rnswi- 
cy h' Li 3mm [ Iriiilha your lirniir. DcCalla for 
stamp. It 3, Ifauslln, Depl. Pit, Wyilntoru 
CoEumbuB, GearnEa. 
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Dollar* tiMim*-' Muort to mi*" it. 
I J |on Ilk- "Moor? AUth*, 11 ' Lbumt, Mlrhj Rttn. 

.NGT rnLu.,*al, im .[ ntuiKinluua. ju-1 urn El’ 
Iuli V ■n’lt.iii'lr ri JT-t 1 r ?- Mi elieutjTH H'ijn \ 1 1 1 < L' 
jim, IJnsrire Hi "l* Hetiuul ML.. 

lEnm'-wLi k. Mutnr _ 

M \IL I In Lit I'M Li ynu- n;f|i-nLiiiihi'. 

Many began = i iba LJ. nnw gjirn Ondu ■: nrtils 
Jr.irLy, Nil In-L’iutllll fUllLni'L HsIUndJlUS op* 
purLUnlllii, 3 d j <J ha.! out :eu u'ih- expert- 
rnnc; Will In Jp yuu iucrced. Ml-jIlI 2iic fiLr 
valuable hiwiklrU, isoTKi free It. Qratllin, 

2-3? South 2 1s t . Phi l a i k i r : 1 1 1 j 

BIO Mall Hir. ’ilJIlun IUud, tlGUIM ,1-ttli 

HE., lilK’k Piling in. 

■■VIWN I Ur a » into e uh!*, - 1 LYeo ilet*iU, 

M.>rllm ?. ■ I'M, H un H -PUtu nllnn. 1 ' u 1 1 f . 

I h OI |, i 71)11 .V PgptteriH ruustcra. kutires + 
new. kiiitl RuIfiHIrn wmikd. ^arthifdo, 

21 1 7 - Hardin g, lira > 1 nl n r -„_Jow a. 

rlLVllTt: JlM : Del an a re ; beM, rhejip-eil; 

free forms. Cal on! to Charter ('«.. Wiljnina- 

1 cm , iTrl 

1 \S( 1 ll KM K It Ma^aiiiiiH A UJ litre. (Hilo, 

print* scheme*. tilcAd . 1 j- i ■■ I srit-sA dartore, for- 
u 1 li Lit is — Li i g winners; itu.miu to (oO.nnD 
pniLfii. :mt[ year: li.oo, Ttriii uwlai: 

H3s riluQlbs nnlv 3Cr, 

PUKtKX IiuhLji-ries 3tfpn IniloMHoiJs 
lufn an opportunity m Hart a buMrirst tif 
L h <■ I r own. many Fan, mini; art mind*, novel - 
Llti, souvenirs, etc. . Lit Planter nml m n n ■ I e 
|m Italian. 5c material makes ft nMlrlcn. 
]tuhi..tf moulds fu ml (died fer speed produe- 
lion Small IrtVe-A merit brlnei Lj|g mum I, 
You an 1 juiL In lime! for the bin I93H ln-l- 
ncii. Wr1E.e For Interurtlna booklet mat led 
fret. Pliitfi ini1(L3lrki. Dept, A. ]liSj. 

itaihlncUni Are.. New Ynrtt. 

i'll 00 llou-ltlet. ikacrlhe-i lllT plain fur m«k- 
Ini $[*(1-1-11111 weekly, Ln hum* or tuffre, hutl- 
urst of your own. Like to., in Grand ik.. 

X*W York 

GET Loti u-T mail. Meric* nuklmj offerv, 
etc. Your njino Jo 10, QUO slJ r OL-Lnr -Hr. 
]tc= . rrn. <B.T ClLcnfihulf . CfwlHMtl. 

HTA 11 t Id tula imiLiiPS'i myatitn. Eftty- 
thlng furnished. No raiiT^»-:|rtst , Mii.vmwk], 

I ■ M-U5 3 Prmlvray, New York. 

1 Wax? to demJ you Droof ni die wen- 
derful (Hilling power id Popular Mechanics 
Migiilrui's clarified pact*. What's your 

!HOpij j|[lon f Write rut In lay - - I" W. J <>h rt- 

11 } n. MiinaiSfer, d'laulriu! Adlurliilnfd -OQ H. 

OntH rla St.. Chirttc-0. Ill 

Sl-:r.l. uv J.I J.I J. Lli-bi-4. n lellLn, B*r- 

catii;? niff iitoElti. rmllmhli lirt. D I’llco. 
'2 1 p, Dcjrrlii:m. Chiraio. 



MOMEYM AKINR OPPO HTU II IT IES 



Kk lERfKOH f'ypy National Mali Order 
\? w .= T 7 j.'t . 1 J M I loan 1 ilce 1' i rel n 1 a _ 

rfUflEI i[n.Tnljijf-H ’ 1 i-iiH! f I me. lilV ran 11 n. 
IlctiLJ Is for iTLmf-_ Pcuwrt puhLIratlanfi. 13 n 
l.lroa<lway > New Ynrh- 

SAWni ! 8T ntirrulral? innkr- nllrmul rirtr- 
hl# fltwri. Plan Sl-hR. Pnktrul Uupplv. 
777 Baultrnril. Dt)'Pl >n <, S. J. 

iliLKK iTnrttr KClIlhr Kll Citato wHIffllt 
charplna miitiu I ra Iihi Iti njrticr tnis'cr Or nC]t- 
cr. PrunpLcIc FuarurUrril in«lrurtlonn. fonrts. 
Jeltera only SI flh. Gomuucli, 1013’.^ W«t 
j I tl, OH 1 houi it f 1 1ty, Ok la. 

TEN Mallnrdcj opnortunEltr 1 rijfrulinl 
1 0r . AIltchrEI, HQtl I'uanitcn'lal. Water tiin, 
Iowa. 

jjf) WAY a Tn nrotll, 10r i'll 1 : ! !'■ j LI Krnt 
Mpi rlaltleB, E1Jnrai.Lo, Ten us. 

TYPIST'S — Earn ciFh sell Inn turned 
Mr limp b v I n es ilctutlj. Mlllur BtriLtr, 
Jlcrwick, Pl dim nrt. P u . 

PR.lUl'KlllTY Par In inn- wotkcni, Ei2 [iiffc 
mu^arLoL'. M.ilLir'k'. iLIIjic. M]ii.LlJuJrf, I1H< 
N . _ Ko i t n er, TIi Ir a<o. 

lOtHJ MONEYMAKING Ideal, booh !50c; 
Ji|aralBTE free. Hnrrcy Tccple, DenUar, Iml. 

i 50 Ol ■ TBT A NDI NO Money- mukinr J dr ay 
Only 31c complete. EnlerprJ.H! Bureiio. 
Svractne. N*. Y. 

’‘HOME Farfory," SLarl In hu.tinr = i fur 
yourself. Details. Elytu Munjah, Linden. 
X. J. 

SUCCEED With your produrW Make- ard 
llvem. Lcam haw. Fnrmulii I'mcfoci An* 
■lyses. CuEuIOks, rirrulars free, R. Tliaxly 
Co.. WaaTtlncHJiii. D- C, 

RIG Murky - at liurue pljrlm; uuEn parts, 
n-ikiCc-Ts, niiirors rFiamJclIrrt, liy Into 
method. liTtricrienes unneccsiary, Free par- 
tkulirs. Oi.niNi'Lul Co* Ate, N . t Ltefatur, 

FREE Booklet describes 1 57 plans fur innli- 
inr Sjji'-Sl IhLi weekly, !n ihciELi u or ofllro, liusf* 
ness of your own. I-.HL-j Co- , £14 Grand .41, , 
New Yark. 



fdfiWULAS, PL A MS, £YC. 



E II II M T ‘ — KiL^rmlnitt mis . nurhci. 

niti'c. llle.i. elf, Itiie, 1 1 "d 1 LrohorJ, 

fit. Louis, Mo. 

Gl 'AH ANTE Ell E'orumlai— Nevr fa+t -i - li- 
rr< Nunc better. Lowest prires. CalflluE 

I r 1 I* - lie7iiE.‘i>. 5 !i 14.1 In I ! i ! 11 1 - , III 

i;l A Lt 1NTK ElJ J' 'll 1 ■ 1 In . Hw Mr . -■■ 

tlollaT, MrureJaJ seallnF Miiupmind For uilun 
amE lMjUiH Mmitti . r urban reraovinx l:h|uld, 
automobile Ludy p-i 1 1 J 11 ‘ti 1 i i l inn for Ilre- 
nroolinff Eta lut, lamb pmrlrs, hnlr Inn ir, 
Miunv ijIIn") fin mu] as. O' Nr Ill’s, t Lij 31.nl- 

1 sim -Me,, New Yorh City, 

".im M i IN 3'1 \ ’ll A k 1 N l ; Farm a I ax 3. r K - . Itc- 
nr r I nt lye Mteraturc fiee. Ilfiney Teetde. 

Bcftit u r I ndi ana, 

f'HEMtilAL Analyst 1 . FormuTaA Mil] 
iiinsjuEe. I )uh in l.aljyruitQrj - , 1 7 40 fioKBC, 
Chinan. 

riEAtTY Farj.iiitji, Ten far fL HO, 

Pn-auty Mliap, iLhj L eiinictnn Aic., New \ uric. 
AN S’ Formula line nr money back Cala- 

)g" f ree. (Mu LalHiratnrle- Tuinm. PlorlLtn, 

UlrCUKli With your Mothtli, nmupi 

(trine analyse^, CikkfllB frt‘u, 

Jl. Thaily Cn., W ash tnrtofi , D. C. 

ANY Phnoul*. a mil.vz I nk > a E -aylns, rhnit- 
kal rwiH'ireh. (7-3.000.(1(1 toljariLlunr oqiiip- 
merit. Punuulii Sitmilv, (itilA TfWWbull, be* 
twit. Mic h. 

ANY Fnrinula (.30. ihri'i. 1 $1.00, Culn 
l.idH ir alnii i:s. Flay an [ Pri m I . A Ea 1 ne . 

ANALYSIS. HeMan.li. Newest fruartin.' 
teed for mul as . Rti ami riiEnJrjn free- *p«* 
rial (utrai, Jrurl*, GduOn CIlCIClIU, HD *1112 
Hiprrnys Li|p‘, ( "h | rs Kin. 

} 'TTIlMl 1 'A I, a 1 m fjil s Reasaruhle. lie- 

liable. David Ripe,. 3U Wen 63ll±, Chl- 

riju, 

WH) MONEYMAKING FannuliN 2l>e. Iti 
OreslEnir ike rat lire tree, (dial I Irek Hbuti 
Park Kldne, J1J. 

MECHANICS. M^ke jfi-ur own ►riflp. For- 
mula -1 m- Tlit 1 T'l nil'll Cu... 303 SnutJj l£7l]i 
Sr,. San DLegp- I’allf- 

ICKLESH li'eF Culikr! t'li'irner* 1'hes.p- 
er! instruct lanf, -3e. DnfTy. OtllllKlen, 

K* 

E X TIE A O RI>1 N A ll Y— Wen lib im I nt for 
htuPas. Large eiLlah^ue free, rtrown's Foe. 
inular y. 212 Ku.t Wstr-r*. Tltm(i *. FlorFda. 

3,00(1 FlIIOiri.AH, Farti, nmcuict. Unit 
iporelH iff ] ij Ilrfwvn’n I ! >m 1 k of FaroHilsfi — 
Hun nat'es. I^rlri 1 , iio^tpaJif (J DO, Osllrl# 
Pi ibl j oli I n(t Cc.H a* liusC Hiryrt, De[it. 33, 

New _Yor R, 

FOUMtH. AH — I.Hd’it nnicrT niHkori. 1.11- 
crniurn fret- IJulfurt, 4012 N. Kcekr, Clii- 
CC|% 



CM EM 1ST Ft V 



SE VR 2-ie Fr>r new 31 in ‘ (rill’d eliCrninal 
rxpcrfmrnl book i*(Lh i»Trr 3i>i| formula} hckI 
tr*.l3. ALio reeclrB 32 [naitci Ulastraled est- 
almj nf ap-ni(*ius, mienMirspno, teteai-opes 
isrirl HieinleaLs free. Z. Winn, 121 Wed 
2’i Hi., New Ynrk. 

fO’PPLIEH Fur eheinlelry (.luffenn. f'ale- 
loirui' Fie. Rwilt ralalague f(w. llahdiHmk 
Fur rheroleu] eiperlMicntera. hundredi uf lu- 
ll rurtlvo ci per I nmnU, Abe, H-OhuTIOF HulfB- 

tl He (Ywnuftf, Mtullm. Penmt. 

CffEMICAI. A ilium If *Fb3 l mins trial prob- 
leiri', E'ltlni&fei fri'C- IrfEiurairw les, 

VJM' : l.i w-n- in iri.ii. AM. h im 

F-’ It ]•:(■: Cli'Tiii Ire I C.piPirrri HyppHe* .1 

He | Kqijlp rcijriptcte talmratiiFy, Sand me 
fnt (>nu(igr anrl l:aiw!1iiir Krmk.lt Curpee* 
stion, |1 jP Jo bn -.on Street, lSrankLyn. New 

Ynf k 

CHEMICALS, Laihuatcry sliPJiware and 
apparadiLS- Cal 3 Ins CP It Inlog I nl Supply 

Cn.„ 1 1 Tit Ml Hina* A\e,, (tui-Spr ner, N, Y, 



AGENTS W A NTE D 



SOMETHING New , A real opportunity 
irlllm; nml IndallLns pew inouFibilile tire’ 
l.ySck rnutorliit Eri uatnb-alr futnari*!, re* 
pa Irk trucked (treptilj, ^imllnk ail rrAck^ aiul 
linleEf iiurfl nnt Of new (tfn-put niitinifl. In 
itorci, roplirct Ijhmi'-'I liirlidi tarltnrs or 
■taru tllr. Kaallj Insrallcil you nuke (111 
profit op avciasB fumaeo Ieoh . Nn CLiinneti- 
llnn, Start ymir own business reim -nmi Ans 
A A l company 1 , J. Lilwat}] Casey, 17(1 W, 

AAlM St.. Chi rjuto, lit, 

£n,7i0 PEANUT VeruJorl Make bln easy 
money Willi Amur Ira's IrudFnS lOvr priced 
penny marhint. I.arre 111 ami far Hirer will 
■ lioiM you Jiow. Waller Cu., 4tl(I Stlrison 
nivd. , Mlr.riL'ati-rilL, Ml mi. 



NEW ClmklHr’- AnisMi every twnly Cleft!>)S 
(ArryihfnR. Wnhu elnlliC'di ynaw-whlti] 
■luii'hlv StHgs, h I j In rcmniod like mi* La, 
SE ail ling i Lam. -ll, 1 1 jtOf. Itae sai.iples hiuLC 
E.i L sales. Quick mn'inir tiuiiirrise pfrafil. 
IVrlic i|ti I rJi. fur "free Bam[ilr,’ r Sluper-X 
I’lrartrer Cn., 11, Herwyn. IFIltmli- 

MAM'FAETI 31 Kit UlTms ti|g daily cufn- 
mlislani, Hteady eiLipIflj'inflijl, I liberal neli 
biptukei. ConiiilcU' (tea - Hammer line (JlLl5re^l 
shirts, neckwear, die ih and wurk inint.., un|- 
TnriiiR. FliEHirlLTiet 1 uiuii'fu ,iaiy, t 3 gtl nr fir ’ [ 
lime. Outfit irrs. Write EuiFnv, ParkatJ 

JjJi I jt 1 '.ym . I .'L3I:. Terre H aute. I ntL 

GREETING Currli whnlenAle, Liberal 
|irdHlH . Sery, 437 Nartli 41, Mlt w quk ee._ 
TllYDIIO-N I Ext ru miks I, Fail niter! 
flrnn 1 new I TieinriliiuH r'mEllaf MlHlon iJul- 
Lur uiarki'i walllna, ?2n.ftU prt'ialuril Dlfui 
free. P-Thprina WVirk*. l K psiHa, HI, 

PIIHF1T WUJi new (irsHlmi*, Make, sell , 

reiirat ,ii)il>ili. ft uirb, Quarants - }' I 

fiHrrnpln.:}. lllrieil raialnit frer, SihtEjM 

Firlnei, li-aiP. (1 lb on, CtLEiuiat, Illl-IHU 
Hnrtn Aiide, i 'll tr 11 go. 

M IN I IF At m r II LIE TYanln lHK a I man - 
fliqitg'Crt I Ini' tine -h |i-t m wills rn'w Tmlieii- 
loed flarrhteaj rallith Tic*, umlerweir, ha,n 
ahu. EyretSImial Tnliie>, Maker En \*rargr. 
l-arjrf r.iritiiiKi dnllv ; ra-h bomnti ro^ulqrle 
No iatrdiDcnl. EitjchjIvc nntllt I'm U'riM' 
Hetd. Pllj Quaker, JinuadWay ul 31 hL New 
Turk, 

ATTltAL’T] YE Ttirre rntur Kyniceii'h, 
I.undrui llrciuf piato rrmlilcnm; lie pellet 3 '. 
TraniporEstLnn (iBld: hi a iirnfiti, Pcejirs 

les , H . 3 Ithm-litc Drive, N ew York. 

I’ll III STM AH Cards — \n beaUtirill foldtrrt. 
jiuiiic Imprlnte.l, cud (l3e. sell fur il.ua. 
Sampler free. New Enjflmml Art, Norlb AU- 

InuEoq, SIN!. -Mme. 

INITIALING AutoruDtiller lily vest money 
Plakrr today. New type rcrtulrlttif rm rB.ni i - 1 1 
lit flMPly. WrUa fur HamE>le-j En tern nr lisrin] 

Mumigram & Traniftr Ca., itux ftlifl-i, I’bSJa- 

jlelnlijq- Fa, 

PLEASANT Wiirk, kikmI bmv daily, ijli- 
ImupelHtM nft : e.isJ(j' B Hputht'irn FrmlurLa, 
Enid- Ok Ei, 

slli\ M,F In.iiiii.: rnnl. Ham-- derirlnly 
AFjoJ Hhi'j pi'ufclduE iml klnblng. Far |ele- 
lilumcH bIhj. IliDIJ E^rnfit. Hites guarin- 
Rlu frtu nffer. NeierktlUl, ]>C 34 . QA, 

i.ljtr a Rfl ten psvrvul. O h Erg go, 

300“% PHOflT In new self- Sturt Inc no - 
II Inf elaar llptitef. LEi-talli 50c. Sample 
21c. Get df-talL quirk an wonder sailer. 
_Nf,v M "-thr.il 1 ".i , 1 ( w, I’M- 13, Tin ij fan L, Pa. 

EAfllEHT Sir Seller. Has tbrnisaml rues. 
Simple dflbistiiiratiim reL-s the money. ±$aui> 
bfr ^r.r, 1 tiiren ( L 5n Don’t pass Lbli up. 

rmcr. (tt-l lVe- t fiL Stli HE... Chli-afn, 

MAKE Mnre mnnpy sellinp; »tilrls, (li**,. 
Underwear, dresaec, IwiiitfiTV. rn-turoatP, jm-k- 
rtp. popT*. uni fotirla. SaTfi atiEdE fnee. 
N J meed Daippnny. Department (. IDSS-Slf 
Llhmlo Avenu e, r hlrtf o. 

A RCHINEHS nr ynur own Maklrtc * par- 
te 1 1 n tr chlppfd i:lii}p name E l lalt!r, nuiisbert, 
efUTkirtHuirds, in p lIjiII I nn < . nlcn- Jllu*trHt- 
H'il literature inulled fjec. Ll. l’^Lsugr, S34, 

Wimster, Oh In. 

AMAZING New ebemU'al discovery keeps 
tmU’Ti er rased far unlit* numlh Haves 
UiForlni: bill#, jrl-in rn-mu krilf.'- E|kn edee. 
Write far rjidijiIc .iikiI detalla., Fralria 
Ganhur Co... (‘ I rvj'l anil. No. Dak 

EXCELLENT Trou4erpre««r. rtrelrhW, 
erej.iee, hatigrr (1.IH1. (7, pa rbit, Fetfrel 

pint’ h finger ^tyrtrliar 1(k. Hfle doa. Oct 
rirrulap*, Wkfnjss 20S A’bjI Uutrn SL* 

llpMi1l]yn. N i*. 

(u S“ HlH'HT.YI Anmxinir No-FlJiU flies 
pUnrlUtes wlthDul pnti'bLnir; tuikes tfres 
puntEure proof! IndanEly— liermnPeiilly trail 
liuEes iii.ii'r by naED, ctr. ELig *i*lli*r. Fri'e 
aample offer Na-t'Lal^, Dtp I, E ITS, Cln- 
cFnnMEl. fihlq, 

VVIHE FI <11 ne vir-rlirr and rnara lime ninnfy 
bi in ki - 1 *. will netul i m medial el j for free da- 
Enlls of hew “HUrnt Nystctu'' Lm-lnuss No 
j'aiiiva^lr.g, TLimv .ThIilk, Arm r 1 1 In , Tev m. 

NO I Easy] Pure J-a-lL! HllverEnc mlrrart, 
nu tH'i ■ b rt } , reflwEor}. Corabinallon onHlt. 
Wrltiu Hnflnkle. T J later, tail- Mgrlon, fniL 

DU Y du want iiuj'ij( for your propaiiliniiT 1 
Your ml In Ibis -.pare will plaru your mes- 
sage lie fort liondN'iU or luem .H'efelhg f L - 
I siting proiiant s My fnliler "'Ho# la Hei’iira 
Agcrtfs*' i ElEfctt m 3 Eh rri'Dr. I’D ffluilly 
*ciid you a copy free. F, W, Johnsim, 
NTanaaer C3a»n1llei:l Adi crllHlmr, Popular 
^lectianles Magazine, 2 (HI E. UmIjfLu St-. 

Clilgago. 

AGENTS W anted la s l> II Llk-Nu paint 
cleaner in ho nc owner k - Gmnt iusiLIl-. 
Llk-Nu Co,, S71US H. Dnl iied, ClilcaRi). 
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ftGfi^- PROFIT Automatic aas lljsldejr Vi> 
Aim. 2',i idler In Dr? ry tuunr. nlliic «mi 3 
rc-.UUTri.rsL. Free nrflpif, New Method ilo., 

Box S'MjtJ-IJt. Bradford, Pcnni, 

□OLD Roflfrtlrtll Idlers for -inr(- wln- 
dmva, Litre iIKm penny each. Krrr iism- 
plfu. Modernistic Sign, Lincoln 

Aw„ rhlfliw. . . 

cilttisTMAS Cardal Abflnlulely finest ;if 
BOrlrwbt, lttjt finiftla. Write tor raniplca, 
ItoMnsan Cards. "Rlfi Prance. Clinton. MttBk 
IF Yl 1 « Mlint tO ffftt grOVCIlCS u.rnl IhiUmJ- 
hnlil s-uppltra at and u vumdrrful 

i It u rice Ei> make up Id Jdl'i In 4 day beside*, 
send ]nL' your name train I'd lately. Nci c-jk ufi ■ - 
cnre peres+anr- New Kurd ^■■■Jaiiji frlien to 
predUN'i-s a« brjnut. Albert Mills,, 2ima ^liari- 

iii-nulli. r torlnnatl, O hl n. 

OljATtASTBKD Flirt him Illy miinr blailea. 

I LKI ihujlilc edge, $.73. HO ? nmlf edge, 
$1,(10. Prepaid. Rfuinmn, Box ST, HtH. X , 

UnmKly Tb New Turk. 

H KM itv m.lII. 1 1 " i rliulre pi am J‘ Ofi; 
$n — ollr; LI-3 — i5r. Wholesale* directory free, 
Yinrgi B'tutlt- M. TlrlH'lT. 

CLEAN- E-ZK MlihLnr ciuih I - on 
ataht, VJrXVi ramp to 2Gc, p*ia- Sweet Co., 
F I eaa antv 1 11*., N. X 

CUT Alt ANTE ED Double-edged Mnl« Me 
hundred up. If there's anything fine you 
want, w-filtf ui; wo hate it. Katnulcs rent. 
Hts-vi'n Simneim, -HZ K. Rm nUt^]]. N. V 

EXTRA rush jell Eng 21 roicier ll OlMiHt- 
[h n r a«,K(»rittiL-iit. ] 13(1 % profit. Bonus. 10 
other hunm. HSx])erlenr« minci'cnary, Sana- 
p I i"f» t»n approval. Hthwer, Dept- 4!lM, Wert- 

fleld. Mafu 

tNTJtomH TORY 2 For t nlTcr. Co-Lubes 
— the fiuppr-luhrlnmt — i life sa' ef for auto- 
inaPIlPi snd u 1 1 high tp-rml motor* Heart, 
ranvrnlent, ca<-y to use. Send fl Ml Fnr 1i*« 
3 h r im? tins, if II onn, irrt your dollar bsirk 
Lin- 1 hasp ills- oilier fnr jnontW. Money bai k 
If nut i. ni i rtlcd- Sait 1 * then iranteil Ttrn- 
lorlea open, Oraeorn Mfe-. Co., Dept. 100, 

5113 Ow rtdt. I^Hh. flo. 

SKl.r H Hoinutlnital itTPiidentlal immpalrn 
a pin einliTem*, runt Tr, noli fust at 2'ir. 
Hi'nd e||qir(er for j'mjr paitiplei rulin'.'. Brink. 

IM Crntln t V.I' , Pel run, Vt ]r|>l th .ru 

KNilHAVEII N'aimo pLatci. nmnhvri. RtirnR, 
ft i'.. rn.Llv sold, pralltK larpc. lirett Him., 

Wlnthrop. TtTata. 

SELL (“i kirr.J folkit Hair br*iniMflfr. 
Ftlfttib f-ream, por fumes, Inorme, rttni pmtl- 
tirla. Wrlle fur free aamplei. Hiff tiHiney 
tria.lt Inn uffi'f. Vahnor, ffll-BN Ir.'lirma 

A re. . riili'ann. i 

fUTCEER WLtli your pTodurla. Formula n, 
■itm-i'Mra. jinilriH'i, ("atiilopuc free. 

n. ■‘TTiameLr Fh-. Washlngfrtft. p. V. 

NKIjL Ul»t 1 1 . AO housewife's drat. Par- 
I trular*. Hayroonil Sfhivartiuu, South Arnann, 

IfHI IL 

hil n'r P 111 f FIT! (loM and colored aim 
Tellers far window*, aftlm, l rucks. simv<. 
IftAgurtink Ko-ily apidlt'd. Noon Lie. Ak- 

ron Ohio. 

WimUCSALF f H ute]o(! free. A OH best boIT- 
rr*. 1*41 y Cm., 1 HIT UiqttlHiy. SanuTrlllo. 

MayaHMutaeftA. t 

lllil Fpruni I nhini selling personal ChrtFt- 
ntti rahli arid rltUanrh'. Now 21 fol.L-r fl 
n .u-url inrul ] [1 H ' T- pr'ilil • ItCinURf J. Ktmi 

44iuplri. Witlartt Tlfnwn. Ino.. 225 Firth 
Avo. r I>epl. SIC, rtriy Vork. 

SELL Novelty fun ranis, twicnlllen. Hr. 
SanL[di'B l Hit He. Nallonal, Box MMiVf. 
rlnolitnall- 

MEXICAN Feather pictures. T'nu'.ua! 
nmelTy, 2~r, {nlainpHi hrlne $1,011 worth 
luiiiEilr. details. Mexican Art, A part 4- hi 
1AS2. Mexiro flty T 

NEW Aulolstdt aentunl hack pays htg prof- 
its 25e hrin ga Hiimplo □nd part leu I a rn. 
Irleilrn, Mtinry. repnq. 

JT'ftT Out — Dram jleatn p-aii, itnipls d?- 
tIcp for >te urn Lnir the heard before s.hi llv 1 1 ■ i". 
A gent i roluLnc money. llurty< Drew CO-. 
Utpl. ^f r Puente. Critf. 

NKtV Name ploto slide lit meliJ letters, 
Ipatenledl. deliver a! tiuin of Rale, 
prortl. Nayruoti Piute Company, T.ntt c L3 , 
M:i mi , 

ELECTRIC Or Fitaollni* parLuble Inmp 
kills iiiBccla automat [rally, indoor or out- 
side. $1.75 tip. Literature free. Siucr 
Tlrn;,, EbhI Oukland. CalJfurnla. 

AfiESTS : Sum ah ea p rirea ! Sun Urn ml!m? 
i?e 1b, llin Af li-kH fhewlni! guiii I2r. Clitl st- 
un ii R f-urd.H. 21 In boi. i if uiher ino 

irulns. PreirtlUhiH . fomiLion C’u.. P(), 

Rl. LrCJlllS, Mo. 



COSTS I r ■ - HeMl 2"e. Make non- exploit le 
c lemter fttim henxjrne rtT.Rt al it. 1r (till Inn 
Rumple pir, 'MlerutLire free. IVcittm Fh' ■ 
Erne LnlMuaiurie i, fill 15 Penixon An'., 

C'letciand, tlhlo, 

K.VIjKHIEEIAHD Men — New put uml luhe 
JaiK. IlHuilli, samtdpH free. Tom Tlnimb, 
Dept. I'M- N'a Hii.i". IHj 

GENI I NK _ i ^nc hullJiLlohi ftnJiJ h .if Uri 
letlers and irripl filiin-', Lirdrd 4^'! hm --L 
a>uirtsuenl atylrx and -kr-F. CahJoLUhttcJ, 

4 H V fro, tEoai-toom. C!hl rago. 

ABtlUTIC Window sign let. ten. Lowest 
pflrci F-hiiiTii.i'tlK htnJSti. Sta ItirJte I 'u , 

II tf ep run h. Ni-W Vuel;. KstaEdLshed IftMV 

NEW Am axing TikiI powder. H*i relies e4 

Ihou^undi. duiTRlilrrtl. Kb - it, eif.V seller. 
Good prrdit. Poilllse protif free, HhOOraiiOg 

Itellrrue, Ohlo._ 

T Hi AN SPA HUNT Dnjf lird night xlEth*. 
a w xir; le, relaili SSe; out |0«B iledr'o-: 
..urn pie free! lAvwy. Dcpartuierjl fits, !t IVrd 
lUiiadoxv. New York. ^ 

MAN |u eiLrh Il'lvii to plute uuto parts, 
rcticetors. tinPirniim bitiiren, retlhlsh lieila, 
mtrrnrs thahdrlLert, hy mte ppelliQii; px- 
tmrlirni'W bnneettujy, Flniiile plan uf munii- 
fartnrlni: at home felarta- }0U In iila money 
inukloR tiu-lnefi. Free partleuliTi a oil 
jiinnfu. GuuitteHl Cp,, Ayr. H, 1 if uLur. 111. 

MAKE Anil srtJ yuur nwn Simlurli. Em- 
ploy agent* ynur-ietf. We auptaly formulas 
and full I N’ t rurl Lorn fur leaking lollet prep- 
uratEfifLa. perfume, flaiarlng eslrurta, atiip, 
hoilFeimld p tier- U 1 1 1 es. Vxtuahle booklet free. 
NaHonal Relrnliflr Lalioracurlei, l&r*(J XV 
jtron-d. Ttlehnmorl. Tx. 

WANTED— Ulrrri purchiiln* tetnt*. Sa 
eXpeiirnre nr moilry required Write Pur- 
r Fi ii ■ l o e 'j™ rcr, 171 N HaPIrd , C h kstp. 

At) K NTH Mi i ‘.ro turn arid tiUuui raiuoier 
will hu lid you a Btcidy repent hiialneai. R-rm.1 
today far parheE-slze trlaE col fits. The Moss 
Com n b ri ■■ . ill Rmrtc ft Ids., Hi ir hr pit N V 
(ntJi.l t 1 L i.' II l'i Line leHc:- T;t hlare wlri- 
dowi. EahLlr applied. Lurao a lies, penny 
each, free simples E Atlas Sign Worfci, 7511 
RiLted, r hl ra go 

lOfi’ PnOFITABt.K Mull order and lorel 
hurlufj-F t'lahs, A I'rUltt. KllU im . Ill, 
AIIKN'TS — Opportunity to pnako money; 

I. i . nta 1 n I n g 10* igctesdul Lualnuai [dans; 

home or offlue ; send for free IrtlfOiltieloiy 
EKMikJat. Elite Co., £14 tJrnrnl St., New 

York. 

iTiUlTTAiUiE Home tmalnexp. LeirltL- 
miitc. No c^pt-BSKEnff, Mnywood Puli Millers. 
llrnailway, Nest - York t 

GEN TINE Gold letter* fnr alnre wlndnwi. 
Faaily applied. Free ■jimplei. Liberal offer 
In general agents. Melallle Letter Co., 
41ES-H North Clark, Phiraga. 

AG ENTS 1 Pt imping nitnei an rorhri ■ key 
pralectort. Sintsde rherk with your Paint, 
addreiE. £'r Kt art ping oultUx. Liphlein 
( heeki, cheek- fobs, name pTalea. TT^rl Mil. 

Flu, 303 Degraw_8I.,_lBrpQkljra> K. I, 

PTG Monty ind r«tl ibIoa, Kiary owner 
hu vi Roid Lull 1 m Ik tor hit irtlo. Yon eharflt 
$t.r.0t make 11.15. Ten order I ilHlty easy, 
W'rlte for part leu la fa and flfte skrltide A iBi e t-- 
Imn Mon a grata Company, Dept. 10. East 

Orange. N. J, 

NEW cietner! Wjxhcs elqlhes quickly. 
ClriTia trerylhinfl. Prarvlqpi dealt, Free 
Eainplf. It estco, fitio? Inlhg Park Chicago. 

mn Money applying cold Initial! on qu- 
tomaiiilef. Eaaltst third! No piprrl- 

enco needed, Frro iunpltJ. "ftllM." Idfil 
Washington, Boston. 

15,0511 PROFIT Making turnout**. Pot- 
Inwtne and mnnv tdhors: At^lileulF ami emer- 
gencies, agTicuiture, alipyi and ■malkaui'B, 
aiU c'i malcrialR, batenges, cemeiits. ctur*. 
paBtea, ntui'lliurfF, hlenr hlna.. irnavatlhg, i-nl- 
nrlng metals, dyeing uImfv. heat treatment 
af rue! alp. hausrhnld! formulas, l-r crcnra, 
fjirtfri-ltciflery. chewing pum, lapidary work, 
etcirrm I natlng rcrieiln, lubrleantN. paints, 
vamlsheB, [ihol&cntphy. condhntnU. canning 
formulas, rubber, lOMp. mndlni. sol fieri tig, 
iallel pTeparnt Inn ■ , perfumes, waterttrftci fluff, 
ilrnnrpadng. writing niaterlaie, $“f. HO rout- 
pyld T'oprtlar Mcchiih.li-- l*rn*i. llraihl fdlH, 
200 E, nuEBrla Bt.. L'liIeiifO. 



H I £i H-G FADE SALESMEN 



lt|0 Manny for yflu wLth Jnrkscm clothes, 
FSe- ] r all wrw I suit - Ma in to iirdhlduat 
nir'inisre, llfi.0'. Fr« xult to you with 
every fi you hpEI. Get many free iulti; Lm- 
ntdei yau can in .ike up to ik.UCI rclrii dally. 
Neweit styles. Scprcn of hamEonm all wool 
ra-tiflc*.. Crlanp'-e Lining.. I E 1 m*, [HnverfLil 
>- f \ ll tiff fnilill free. Write Jackum Tullfif- 
Ina m,. ;eih-]H w. Yon Horen St., Dept. 
P-O, Chifugo. 



MAKE Mure money 'riling rIiIfL'.. lit <. 
urnkyLi rar, ilrryttv haalrry, CBln uol-, Jiink- 
ci«„ pupri, uni for in-. Hairs euttlt free 

Nh.i rad Company, Department Sir>. 13 22 -2d 
LJnenln Avenue, C hi ivs g o. 

EAtiN Cp la f I*. fill 'lady T'lf-emlnii: mir 
hrapcl new noiiSTJsHli.il "Itguk tiny' 1 tius1nc ? a 
ullmulatur iir.il, liiiHSIdiiil plan Tor riery 
i l : j j I merchant. Hell- nn hiuht. No premi- 
um!,. Very jsopular. Kxr'erlcnr-o unneccFtory. 
1'i.iEtihli-tfi H-qli-fc si util l fMe. Federal 'Tra.da 
UulUtcts, Aj>-lifl A da m*. C hlrago. 

"PHQFITB. Of $2 Loo ilngte day/*— Baja 
B J Boliucr, T'-nne-hce. HEartttnfl diarpy- 
try gts'cu amuF.Inff resuit! In inilax, trui-ks. 
ele. Fleet unner re parts gavlngt an 

oil — #Ttia yearly on ftaa. AnenLg, dlUrlbgtEsn 
rnaklinif prnllt. Pstidfirt Fells $ t bo] F- 

RIh repeat hij = 3nc'fi. Mill Inna Of pfOSpeftf, 
rs.rluslve LrrrltorlcF kuIhn. ra>i, Te>l prodiht 
Free of risk, Write today'. K-W Gorpoaft' 
tlon, n2 r >l lfnljuc^ Ht. , Ivurtsia City, Ma. 

FL’LL HIet prof trsilonal arc welder, re- 
hill, Lif only (IfO. 50. E'ay\i big rum mission. 
Hue* wurk of $150 rn*chtne«. Eitormout 
rnatket to tfarascH, far tor lea, alt. Writ? 
J .'oi mmenwea] th. I>i'|it J- Cljn j 1 I fin ni l. O . 

TjoSt ns a JcUp hunter— start sour own 
hus Incan mi nuc oiLpltal, No hard Mutrv; no 
lay-off v ; always jour nwn bo.tR. Hundred! 
average JJ,t3fill to ).',fiUU annual Bales year 
aftftr i^ar. Wo supply atex'kt. ^ulpinwt wt 
credit, siiiti home nerciiltle*. Sell luff ex- 
pctHfnce utttierc^jary. sseiidtirtul oi<|Hirtunlty 
to own ploaRsml, dlgrilJlnl, ju'illi Hide IiubL- 
jh'sr ftackcil Liy ivoriil wkile ln>Jnalry. Welle 
1 1 mi 3c I gh.. TAnnt. [ l r -Pi J Af, FrnpriQr t. Hi, 

SELL Candl Jiitea ! No i-onipctltlon. Fin- 
est most nonijplele line pf auto slitnn, jlirk- 
er*. and novelties, I'nton lutu-l. fm i*w- 
ti [t'N, A<1- PicvCn.. Newt o n, Bin.' a, 

ll ll AN U New grab- bag deal, OaliK fHg 
ere rr where — big pr*>rlt*-~i«1f| Rule- -Tbri re- 
pent k, \p rectrlrttolU. All deal era buy. 
Aft ! KAH, lit If ‘A Hii vetiBwond . Cld rigP. 

OCR Faninfiii Lucky T aelli far 59c 1 Beat* 
nil flavor and nph e denis out; *urt. unlek 
dalle profit i: mm and wnmen warded. We 
Fiurt you Free minlo: 1 :. Imperial Rif*. Co., 
21 MR E. inth, Kunsaa City, Ma. 

Elin Monry, milna aa d La t r Hsu toru fur 
lnrgc paint manufacturer. Artist Color Co., 
Fn-troit. Midi. 

HELL Only I D Jill wool hi3Ir io cet r-huts 
si 1 1 1 icni l rust. No limit ti? number Of mut* 

you iii ay earn. I'rlrci IH.95 In (Jfi.&o. 
Elppi-r leather rinsiur chrc. Pimple Hue 
free. No eissericnre beedc>l 1o nsike big 
munt'y, Ail sultt Indl vliluritly cut and i =i 3 1 - 
urCd to mriL’Urn. HaLlnfartlDn or money 
hack guarantee. Three Htar CloLhca.Dept. 
MIC, HltU Ho. Franklin, ChlraKu. 

NEW Puibt'lfiiOiiri] line. Free Fi2 page full 
cal or r,itn1njt. Nnthlnjt to curry. Larger fa.li 
canni'tlfi^loii* dally. Hcasup riois! Lea Moure 
t'o. , I Mil Allans, mi as a ^ 

Kf]LI, The insiiL shirt line itn earth — Price* 
$l.9“» up. Heal quality. hit bell Log' fea- 
ture!. Write for information, Double- L'uff* 
Denver, 

SALESMEN — Auto aecesjoiy, brand new. 
Hell illrert In car owner, nbu tv|mle>.*te to 
automobile dealers, r»! vlallociv, C'i ri gCi, 
JHff profit*. EyetusRc |i.-rrirory. Details 
free. Are Hglet Co,, fiiiltJ Madixon, ChlcaFO. 

SELL FI rex — A year 'round i-ller. Folly 
luhuuatlr fire Dillnguliher nml ilartu. Kp- 
dnr-rd liy fire chief. — liieui-anr-e men. I'ron- 
prctF everywhere— Rood cptnnthifnna. AA’rite 
for territory untl ttstlmanlsji. Flrtk Cor- 
poration. Dept. .T - J (j 2 , 5111 H. lErnadway, 

HI. Louis, Mo. 



SALESMEN: New. srlentl flc. Rrlf-mlhcr- 

Ing. fiuioljge ffiuxe. Fast teller, (ircnr re- 
peater. IIurx A (’umpany, Lanark. llllnoU, 

EKCLBkIV 111 AttracllTa a dr. honk 
PLatches. Mrgf. direct. Maneinn* yepeater, 
Full or part I line FUn enmiti. Hamulr* 
free. Dept. E-F3, Mu|*h Corp. uf Anterlca, 
joil Brand. Cbirnto. 

BE Y'unr tmn bo;s. Make the lurcesl 
rommissianR xtllLng our mmplcte tine uf 
Ftnialirv. WrlSo for sales plan. Wire Grip 
.Hanllory Brush Corp,, 22fi Suuthtrn JTiwiH*- 
viinl. N. Y. 



FRONTIER Texas Ory stall. A gun inn teed 
product for wagon men, jobbery, s ULlesitii n 
at volume prices. $2.iJfi lTomis fob. Mlnerni 
Well*, $21, Hfi gnss : . Fcntier flryslil L'oto- 
p>ny, Bui 09, Mineral Wells, 'femt. 

Tl ICE Hule-hhan with clkfitelo ran earn 
(2, ‘100 Upward auwiLalty, COmiul^vlaPa paid 
w eekly. Large icrMtury (’Otnplctf I tor. 
Afiln nCTsHDry, Engkr[ Tiro &> Rubber, 
LeavlLtshurg, Olila. 
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— Handle regular sionr rault. Plan; 
nationally advertised ."n-]iln: lounler- cant 

pmliE. Now aspirin deni— G tablets JO- Hu- 
mber rant sellers, 1110% iiraflt, No Invest- 
ment. Samples free, World's Products LV, 
_Dept._ 9'Sm. Sp e ncer. lad. 

FIFTEEN Dollars la you per aile, Twen- 
ty million prMpecli in LT. S. A. If you cun 
sell and arc willing In #urk. wh> hive the 
item. Oxford, ftnluelv Ot,, North Chicago, 
IIllM l A. 

NEIV I’unchtHiPl line. Frun 3,2 past full 
color catalog. Nothing id iirij. Larger (asli 
rurmotfliliHii dally. Season now I Lea- Moore 
Cp., 1%0 Ad ams , -CIti|c>E&. 

DISTRIBUTORS, Home "ami foreign for 
Hoderlte and Hat ArmkhUator, Small in- 
H^Iniint. I'rdfUabLe business, Miller JPTfld- 
udBj ti rover 11 Lit , Ohio. 

NEW Specially— Solis every bli si n i: i -.-i and 
prof aiflloTial man. Fou r $ I "<• sales daily pay 
$dhu u-eckJy. F^rre I] cleared oter $l,00G.Ufl 
monthly. Write, P. li. ATtUSLKHtlf. Pnti- 
dent, l>opt. I'll. Mobile, Ala. 

SOMETHING New in fire eitlirgirlsikors — 
lied Carnet Automatic!!. Proved in we at five 
years, Exclusive territory. Law price e-pena 
iwlHUHtki. Write, I tori Comet, 4u-l Comet 
lidHiltup. Littleton, Colo radii. 

SALESMEN: Sell advert Lina novelties, 

calendars. funs, thermometers, rte,„ for pa- 
1 1: anally hnown firm- Liberal romrtihslnnH, 
Hlanwood HHTson Corp,, 21 Station St., 
Brookline, Mm, 

SALES MEN— -New deal pRiniiltrB (tore* 

(Id fur one. Two Sir? sates net sou 130 
dally. B aye rn, ESQ 1-123 Sheffield, Chicago, 

Fit EE Booklet dcurlbeg 107 pi am for mak- 
ing 1 20 Si of) weekly, in home nr office. busi- 
ness of your Own, Elite Co., 214 Grand St-. 
New Yort. 



START A huslnets *r rokrr own] Become 
a subserlptlan reiweienuthe for "Popular 
Mednnlra.“ No capital reuukred. Liberal 
eouiuiBsioss. Monthly barni*. wme for de- 
tails. V. I). An Herman. Circulation Mana- 
ger, 200 East Ontario Street, Room 333, 
Chicago. 



HELP WANTED 



SEND Hare rIzo for saw pica and thanes 
to rim $20 weekly. Show sensational Eirar- 
MtitfL'd houiery. Guarani cod attains! hale* 
or replMed free. Dignified, pleasant wnrk. 
Will) nil iTrisierj^ Desk 37 -J. Grru-nJlf I d, O. 

LOCAL Afimta wanted lo wear and dem- 
onstrate free suits to friends. No canvauf InE. 
Tip (O $12 Ju * clay aasy. Experience unnec- 
essary. Valuable demons! rat Inff equipment, 
actual sample free. 1‘mgress Tailoring, 
Pern. -T-21L 5PP ThroOp. Chicago. 

B|fl Profits raising canaries. Lucrative, 
pleasurable hobby, Guaranteed market. Free 
iMHfklct. Crlinmina, 2711 H 60th Stmt* 
Woods Irie. New York, 



QO Into wholesale butln-CBs without Invest- 
ment. I 'alt on stores with biggest line self- 
selllnp counter djgplvi; Aspirin, rasor 
1 1 lade's, handkerchief j, breath CeLs, household 
cement, Ifl different Item*. Up to 12"ft 
[i roll t for Jrou.. EiperlCfieO unnecessary. 
Write for catalog and plans. Frocopml, 
Dept. 36- C. 15W 3. Troy. Chicago. 

OPERATE rmlUahte root ratting business. 
A p[i FJJv r I isITi-r free, Albert Service, BIX 
North DeirtHmt, Chicago, 

FOUNDRY Worker* make campaign eiov- 
rltie.i. Emails iuilE 1 pattern? fl Utl. Lent. 
11, n»>7 Bridge Hi., Pateruon. N. J. 

real Money maker- Kitchen hatchet. 
fl-M Co., Waahlflatanvmc, Ohio. 

MIlS. M. earn ml E2^7. three w ncka, rala- 
Inc imfshHHn-is Ln retlarf Exceptional, hut 
jour ceLlar, tilled perhap? ^uitnhle. We buy 
i-mp*. Llook free. United. 264^-Al^ Lin- 
Miln Ave., Chicago. 

EXTRA Cash for your *nare up rml It^nfl. 

Na rancaiairur, Klein, 1921 Is. SVUi St,, 

Hrtoftryn, N. Y. 



BE An indepentloat route mniiagrr. Make 
up tn jB-i. 1 ! in a w<Hk supplying groceries to 
steady oopsitinera. I'll send eumplrEi equip* 
HiCKlt (in 20-day trial without ntanty rink la 
you. Write for free detail), Albert Mills, 
Li !.H>N Monmouth, c ’ i n I- 1 .::n ;Lk I . OIlJo, 

LEARN Air rondltlonine — Ameclca'i next 
filf Industry. niouEansisi of oppnrtunLliefl far 
fat srei0£ Ellen. (let your star! wLlh complete 
new hKKik by E. W. Illinbcch. Jd.ftD intit- 
H*ld, Popular Mechanics Press, Room (C30>. 
200 E. Ontario IHt. , Chicago- 



EDUCATIONAL AND INSTflUCTlDN 



A II AT&T F R Art 1 fils — Haw to dlreti yoqy 

drawing lalcnt ini making tLslniH in 

jour spare time. Well worth wtLtLhg MKiUt- 
A.-,k fur Talent Teat (no feci. Give age and 
OtfliputlDtU Federal SvIickjIh, Inc., Dept. 
Pl"i, Ml rmeapcil \«, M I no. 

MANY Opiwrlunllifi in mail Order Ltifii- 
n csh. Fifteen lesson diurse $u, Teruia. 
Wilmack Institute, Ulyp h unt. Petina^ 

LARIAT B anting; tap, e|L>g r nmelty, 
Learned quick lj at home. AiiuLrun oppnr- 
lunlly; iilii money. Htibba, liox 4 Iff, Red. 
Iian - k. NwJtrwy. 

SEt:RET P entire- Part feu latu frae. Write 
im-iied lately. George Wagner, il- 264-0 Liruud- 
wqy. New York. 

RIG Ila-rguljii eataltqtue eduraLlunal matter 
Me. nanfllng, Y-7S0 H r oadway. New York, 

BECOME An inVtiliitktk — fitfrel itnlne 
ag^nL New "Test Problem Mcltiod." I>c- 
1 Claps ysur ahllit.v. PartScdtars flee. Inter- 
ml ion a I Secret Service In-slLlute, (PM -Uoi, 
lloimken . N. J. 

Slur? TO $L7u Month. Work for "Uncle 
Barn , " ' Ptca^ant work. Paid vacatiurif!. 
jleti-WOirten, Try next cxgmtnatlana. Com- 
mon threat ion nsuaiiy *u(tk'ieaL, Experience 
or iniluenafe unoei'evKary. Full purl hri Ian; , 
Hst joita and saiutHe to*E*— Free. Wtlta to- 
day sure. Franklin Jtixl itutc. i>upt. Nil, 
.Itoi-hextcr , N, T. 

FLllKlDA lintel pnsitians. luatrucliann, 
lite institute, ltd _My_E(Lc, Sonlrnllle, Mbxb. 

LKAKN A burnt. All lUlljKtV. F^tUa^ 
HonaT Kxrbanac. Ting 2CI1 . Newark, N. I, 

STUDY F«ir pleasure — Teach for profit. 
I>cpt. M, Com rnueil (Jf Caique CourKca. Cul- 
Rng^wood, New Jersey. 

ACCOUNTING, Leading to C.P,A, 
$109.00. Kiiro lull him, graduates placrd, 
2'c fir it Ic^rjn, National Kc-hoal ot Com- 
ntcr-L 1 . *07 - f?Eit Arc., New York CUy, 

WORK Far ‘ 'Uncle S rt m, pr Ptart J10’i- 
f!7> jluipCi. Mm-avnien. aac jH-vh IVc 
ean help you qualify. Write. Oaiuent In- 
jliurtion Si;rvjrc. De pt. _IQ1, Ft. Ui]li, Mo, 

LEARN Anti) methunlfr. body, repairing, 
wcEiIIrb. frlectrlrity, refriceratlon, Diesel. 
Stcv Imson.'*, 2PQNA ^[aln, Kan.-^fl.- rily, Me, 

LEARN Latent mclhrufn sol vine arithmet- 
ical problems quickly. Frederick A. Smith, 
241 U PmoUey Court. ChUggo. 

LEARN Machinist trade, tool, die mak- 
ing- Automatic and hand siTfav puachlney. 
Modern ihnp methods. Actual lMvtfc. Juba 
opcji for trained men. rrnpioynn-it help. 
Illustrated tmplilHjl fn,-e. Allied Prrpw Jla- 

Hajpe t'ruppfthy, 1KU l.qke St reet, Uhlr B- go. 

BTA^Hf ERING. HtttttcrlrKf entterted. 
Write Lewis Institute, 130^2 Woodward, De- 
kroil, MtrtU tiin. 

MEN Wanted willing to learn lani.israpE< 
tleslgnlng and fill big paying positions, as 
landscape architects. Free test of your nat- 
ural aldhty aktrt chance in win in $7.f»Q pen- 

tc*t. No experience needed to dart. Earn 
while Juu learn. Write today for free lest 
blank, American LantiscaiH School, 4P0 1 
Plymouth R|i|g.. l>cs M nines, lo'-va. 

CHIROPODY Taught by carrespnndcnce. 
Evans S'-hiX)J of Chiropody, Montgomery, 
A laba in n, 

U. B. GOYKRNM.ENT PoBflluna. J17C1G- 
$190(1 and up a year. Lei our expert (farmer 
Earrrihneni ciamlncrl prepare you far a pa- 
fltlcn In the railway mail sertlcc. rural car- 
rirr. post office, enstcin ; and other hranchca. 
Write today far frm baoklol, Dept, S. Pat- 
terson School . Rnchtsier. N. Y. 



CARTOONING— CCMM EfiClAL ART 



ACCURATE! Market cuidc— rates. r<w 
utihemenh 2 m.:, Mueller, Phi Hips, Gita 
Fflyn, Illinois 

ItOPKK UiKerinji huntheits nf tktbjeels, 

JSlg ratalog for ;tc ftoslage- Popular Mechan- 
ics Press, lloom IC2IS), 2110 E, Ontario St., 
Chicago-. 



ADVERTISING AGENCIES 



LEARN Advertising quEekty at home. 
Easy practical plan. No text books. Couu 
mnn srhottl education suHcient, Interest kn? 
hnnklet and requirements free. P*ge-UaTks 
Rrhnnl uf AdvertlKlnr. IjUOl Sllchigan Ave- 

nuc. Rent, T4ri2, Chica go. 

ADY KRTTKR Profitably: SIS Tuchei 

G.-ftoik, (HM5 SiintUp peu'ipaper readers with 2i 
word ad. News pi par. inapaxlric rale- guide, 
free. Chicago Union A yency. 2u West Jaek- 
s o-ji. , Chicago. 



FttliE— New Advertiser* Rate Gitlde. 44 
gugcii, Inckudt) eyerytfelni- Lovisst rates. 
K. II. Rinwn Advertislns Agency, 140 E. 

Dea rborn, Chicag o, r 

ADY iJuTlBi N G Placed anyuhere. JleLp- 
Eul, free service. Hate guide book frte. 
RaitcT A-dvertlBlne Agency, 1 83 W, Madison, 
Chkeaco. 



FOR ADVERTISERS 



ADVLRTIPKI Flfly M-opctalEve puli] I 
cations. 4c warrL Isryant, Dax IdiJ-E, 
Kansas City. Mn, 

A tlVKHTlSR : 24 Words tn 2.10 newa- 

papera $10. Lists Tree. Advertising Men. ire 
Bureau, 423S-C Drficl, Chicago. 



BUSINESS SERVICE 



ANY In Format Inn ila.tlred, anywhoi*. Rea - 

hongtde rale s. Fred Klnt*. HeaiJkjkg. Pa. 

$1.00 MONTHLY, Maintains New York 
branch office. Co-eperatlvo 31 ail KervitC. 

^Lbl Lftlngtriit Avenue. . . 

DELAWARE Charters: Uomplcto Jneor- 

fSKrftllsks nrnl organising flcryica $;1J. Hub- 
milled forms . Chit, G. Guyer, Inc., W|b 

mlnvi t m. i^elftwarC. 

ALL Imematlen*! legal matters. Lie. 
Yietcres I’rieie, Mexican Altumey at Law, 
P. O. Box 122 M. Juarez, Mexico. 



RUBBER STAMPS ANP OFFICE 
SUPPLIES 



2 LINES 2 He, Line* Hlimn Works, 

Pe ntt-rimrl. N. Y. _ 

SPECIAL r 3 Lines 2Ac, Kk»t> handle. 

jTbvl, fi4T2 Kenwntxl. Chieajto. 

CUSHION MOuntad, one— two Elpkes, 21c. 
Three fi-le. tHaukj> WorkBj Si 4 Bradley, 

j^eurht. PL 

TWO 1-lna 2"c. All kinds made. Newraan 
Hi Hon. YeTlilllM, Mo. 



TVP£ W n ITERS, DUPLICATORS, 
OFFICE DEVICES 



BETTER DuiH Ir-aior (tenell*. nimple I&c 
poBtnaid. S unshine k tM et. VlHl ui. III. 

isoe EITiLDB Miraeopraph. IHana Jflc. 
Bill, II I2(t_ jl ii ekeyc, UievelmLrl. ffiLlo. 

T Yri'JlVlltTERH, Duplkitan. mu]tl- 
gTajjh e. Write for free list effke leach iua 
barealn^. Save bait. Pruitt. alW l K ruiU 
Bldg,, Ch lra go. 

INCREASE Dufllpest:. ■■Eyaelkogriph" 
ralary filehell,. elay and Aim duuEieatnn ilLSd 
to *37.40. Prints anything. Typewritten, 
HPPned, drawn, traced. I'eldrl, Folder Free. 
PlttahuTgb TypeWtHcr Supply, Suite 5 IS. 
JNilshprgh. Pa. 

THE "American Flyer"— A real type- 
writer. Only $4,7 j. Folder Free. LV Logan, 
A del, Ga- 



PRINTlftiC. MULTI GRAPH fNG. 1MIMEO- 
G FI APK I N G . GUMMED LABELS 



r,(HV 0 dxfl CirtCULABS. Pnatrardli, IcUer- 
Itondn jcnvclopen, $7,10. udflll envelope ullpi 
J.I.-V0. All nrlntlng reasonable. Said p lea. 

(kHuiprlnt, HarTiaim bu r g, Ya. 

IfihO fi"i ENVELOPES Nt-ntl.v prlntri.1 
$1,901 2000, *3.:70, delivered. Gnod nrliillrp, 
nrlrerl rfamnabJe. Lorieltu Printer^ Pauld- 
ing, Ohio. 

KCOPRINT. IlnK K. tl«h*n UhITs, Maine, 
Libel e ifle— l.Odfl, RIDbeid*. letUrheads. 

rnnh|M — Tiohctl, racd" — *1.35, 
ithdtorx— $2:. 40. 

JflMHOOk-tTHlNO : Ramnlea fee*. Pony. 
J 'fjlrt 0 Ey tn « Doa. J ' Sc stamp. Dqmgherty, 
0 Wnh, , Ph U litigbu r ff. N. J, 

ENG R A YURE Pj-lpttnff, Tenure ft passible 
nrioeti, Sabvbtea free. Kurvk n. >ftiii;iwk, N. Y. 

MO (VaTKHMASKEP keml lelterhearla. 
envelopti $1.75, Illustration*. Anything 
printed. TiradHliate. 3214- P Ifuron. <] h leaf*; 

ARE You steklns prerilpet Tlken write. 
He FI’s 'Printing. Dalton , M iisva ihu'icll .. 

pttotO Engraving!*. — Jstnc line eutf made. 

10 square Inches, SI. 00 up; half lone^ ; clri— 
Itkm i arllst; ipectly : free price list. RElewiiy 
Eng r:n IriLi, (407P il caadway. N ew Yor k . 

GUMMED LabeL: 1,000 printed lal^i, 
20 wards or Fe>s, |j0q. JHR Cnmpony, ISnx 
93, italyfihf. Many. 

PERSONAL Printed *lalEar,?ry. IQ(J ahecH 
ami 1U0 envelopes $1.90, 100 name cards 

-70 cents. Frank O. Wrufo, 3974 E, 6C Hir., 
Cleveland, Ohio. 
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POPULAR MECHANICS ADVERTISING SECTION 



EjitlOS«K0 ; ,p£ lerhead i r envelope- S:i.9.T 
thousand. Prepaid. PliLItieliTe- Hollidays, 

Kmrtt. Indiana. 

V MQN Lahti ptlnl in*. Html IUiaji for 
lirli-r' L j h i Antioch llaflkjilntrrs. Vi-Uin* 

Bprlmii. Ohio, ... 

PAPEft — Wholesale price 13«d fret, fl*m- 
plea 10e. VanllOm Puptretetk-, Ottawa, 
I llinnli, 

mu letterheads, mu kkndnpic* 

1 mm IlLLH I ILrH ’ Clnlll 11. ID. WfWtlS tTS"*. 

jto t It? . Bedford, Pcnna. 

SM LETTERHEADS (Jr fcnft30|n’», Tin* 
eolarri] h^<|r ami Lid m:. M nnatpaJd. Sum* 
pica. ftnokcr. I tinier. Altoona. Penno, 

Jill . i K'-ill f.fttCThfiitls and JJOd 

r.ii pnV*lEHieH [i r lull’ll |£,Bft, Carter. Ifoi Sit, 

Orange, Calif. 

1 0Q0 BETTER Huiin-PFH rartte f2 ::0 pti s t.- 

Ji ill. Mi'CuJly r fll)n,~ Scott cm. Detroit,. l 

L A J S K L Value iLrinlijuiirK’T . Specimens 

free, UtnHert. GUI Si) Qulniby, Ctoralaad, 

Ohio. _ 

iJill llNYKMlPKS. Mr idilCrnreD 11.04. 

JNnnrnlT rrlmliiB. New UmitofU, Mmi+ 

JiiiiHI ENVELOPES. I .l' t ItThea lU. RUt*- 
ineirti— (*. 73. map— (S.ruj |m*tp.i4ij, Jefi- 

nirim-T'nhle frt^-. T lonci da In. Pa, 

IICHINEHH Card*, "I HtPMH'iUo., pruefnpM;. 

SSJ5, I'HHJ. (luLdicUDiH 507 Brock D2ft» 
N'cir Budfnrd. Maaa , 

t oio? KI SIN’KI'S Cards, ttrd rii*o li.Jifl. 
Tlir Ffldlund Salts. 731 Prvnpeel HtreoL. 
Klein. lllkmlv 

Hj'ECl Al,1 1 2ft0& )tl‘piilt liUBlnafia 

can Ip- fl.GS. fib Liui. lOLiCM FV . . IlclUltmer. 
I 'jJ I fan 1 ni. 

PRINT! Nr; T Lnwrat pr|rre, - ntiti n I Irce,. 
jlhurrhlll, 70 1 M 1 .ri I s^i :u i 1 r y r MynUMHC. N. Y. 

(I.ftft KACK— '-330 Letterheads, 37-0 rn- 
vatopf.i, 3"i0 ttelmpOnU, SOU InisJruisi rar-te. 
Qinrialrtj. ] j cm tim JlI . liuMler. AdrmicE. 

I rt. Nan a. 

WATER HARKED Bond trEtemead* (2.?i ft 
jipt 1 (10ft. Sainpteg 3c. Suvar. Lift Market. 
Ph i la i Ir I Pli I a. Pi. 

riloTa BttumTinri a w i3" r si. no. Lny- 
Wlli. nnp>\ draw knjrfi. photostats, ’iiilniro- 
liras-li a 1 1 r . ClrrlilnrH. Mid- West Adi l rc I-liitf 
Srrt 1 1 r ,_ Pa rrlratfEnn, III. 

OCTS 2Cl r fj 1ft. fFtiiM ifraMlniiR ami plw- 
l O h. Jtris Itch. Ilk OijlLU Arc-. Laxljiotcm, 

Kj. 

EXYKLnPtvH. Letterhead'- — TliMul nun Illy, 
Neatly TiTlnlcd, aflO, i in - 1 pm I d, Sl.ftIL Artisan 
I'rc-h. it Hen Lai c. Mjih ]n n iL 

Cftlitj SxO I '1 KOI TLA HR fS.UQ. WrfcM 
Ft liil Lug. Strike. 1*01 T'^Lpi, Jf-tajiHAmiH Ken? 
York. 

SiTATEMENTH, Knvcla^v I2.7S, lOftd 

JW?j I>a|t|._ Hal i n M n Tr tnt ,_ li nllalt n . Tc nn. 

GOOD PrlnLLni. mronahk prlrei. 

ptcii free. llarniriH OoinpaHJ". KIS Kp. lfHh 

Hlrcet. PhUailclphto, Perma- K :-r aDl I L -h u d 

JEftS, 

PRINT Toler ou n. Bars (Uni. pmin, 
Hut List air, Eichatluc D-H, 22 Orient. 
Mf tl dm. Owm 

RETT Ell (irade prmilTiI. T-ramjrvBhle nrlcrr]. 
Free gamitici. K>m , nvrci 1 r I'reiipi t. eon la. N , J. 

IftflO HUfllNKRS CAllDit, turd esie. (1.110. 
MlBcr. Printer. Amhlrr, Pi. 



PRINTING OUTFITS AND SUPPLIES 



HAND Preia, Inie and crui||>lcl* Jirlntem* 
nupriRpH- Advlne eeiii 1|Tmtent viua need and 
n'f (jaerte [vrlfCJi: or -end Mi nip fur eaEalai. 
TV PeHTer. #7 j A: [5 Cwturuljla SI.. N t* Lirjirit. 
K, J + 

STKRBiyrVFE I 'a i r er Sl7i P0 V-il nat.i free, 
nri-c n. mi l lrnailwa.y Ln..^rr Tic*. 

B.^RCJAlNS — Opr. auppELc- Weml 
at atop. tVJ OjirT- nril. Pii mhrirlpc. Ma^. 

PRINT Tmir pwm noni.t, atillonurj.’. clrru- 
lara, advcrtlalnff tie. Hate ititmey. Emy 

iu3ea rurnlthdl. PrSnL for others, hip profit i 
Jola pr«ie*. Ill, power (lift. Writ* fur 
ilcUl N. Kr]rey Fn. , R-ll, MffMen, Omth 

PH1VTINO T^rcm.-i'i ihd fiHklett iieeiJji. 
Tj M a JCc, Landl a. RlrTiTi wd. Pi. 

H'Tfft|,EK.\IiB Paper. Lilt fret, Sniipki 
HP. Van Do ra Pappr^twhs, nH aw-n. HUrtoK, 

Pll4 VTtNO Outfltt — PTfliaea. tyfH-. E , ([ i. 
nllea. typi> rwrftTtlrL, Send 3ftc for cnrrl 

ciiae Hiniilet, Cilalou free. .MuiEl-1 IAehi, 

Ynrk. Pa. 

PRINTING Prapri, (vpe. LlsU fren. 
Bawrence, Hent 1*. AY | rJi I <*, Kanrat. 

BAHOAINil. Prcsjt*, ttpr. T.Ut JSr, Ex- 
chiinjie D‘1S, 22 Orient, Mtrldfn, Ca«n. 



PATENT ATTORNEYS 



IN VPNTUII»; Hend Immediately for your 
cup lei of eur Emit free IhkiM. ” Patent j'ro- 
Erj(luri J ’ a i id ^'SitEReitlonj on Hell Ins ntl T ti - 
u'mlun." Slstj-rleht p-nsr! of InlrttMInt 
r.ul? They (ell linn pnlent uiv- prolnrL you : 
kind of ultctch or iqiidel needtilj ?liui»lo itepi 
In ImHc It'llhftUl cfl’-l r how ^uererify] InvcnUnn 
harp acrured flmiHilal !«»l!(Jnrc: Hhow Jnlcr- 
esllup Lneeril Imn- : UlustruEfr Hu [K»rt ant iuf- 

r-J in life a I ilioi eme»t». With IlDftllJi WC 111 as 
ri'inl fiFt' Evidence «r Invention form lo hiilp 
«?,1 bhl I nil i In tv of d l -c I Ur- utu , Prompt irokc, 
rr.i: mini i ‘ r fc«J , ipeelij deferred payment 
liJflft S(rlrt*Al Bfrrecr. Thlrty-iii years' 
H'Xiiciknrfl-, HlRhfsit referrners- Writs us 
today, Thft farti ih uur buolti are ir-ortli 
ninacy to the man 'vilh a fi-MMl Invention. 
Adilri 1 ** VIrtnr J. Evans & C'n., Etcc i derCrl 
Patent Alltirriei K. Shft-K VLi-tor ItulldlEia, 
WaihlngHift. fl- n, 

1 N V KNTOR H— Sh»a tl Irlefth may have tamo 
rammerrlal poirtlljlTlllrs Write u- for free 
Iprriik , " Patent Ciiilde for t.hi> lmcntar M and 
"Hoenhl erf t n vent kin " H form IJrlnya nre 
danCeruiin In patmt matte Free Inforiiifl- 
(Uin on how lo yrrh-tred. Plarftwa A. (i ID ten 
k flyiimn Pmtinn. fil-Iv Ailaill! IlUiKlUilt. 
Wm h InglPR, D. C . 

THEcmonK II. Hutley, lUHtlitmi rat- 
cut A Kornev, 512 Colorado B^Jir , Waihltij- 
Ifln, D. C 

PATKNTH TrAtlc imirk*-- PrrtOnnl hi'rr- 
let", rosiapnatde eharces. Prrllnifnin ndvirc. 
I'iiuJf and ((IsclfMure form free. IrvLtiR I . 
McCathj-an. TfthB Internal Inn n I Bids., WnyJi* 
Inht'tn. U. C. KenIrtBred P»tpnt AltdtnWt 
"iKVKNTOfePH Guide.” tflft nfrhinlfli) 
hidirrmrltta, fn“e; idtlaM Oh lialentlhR. kfll- 
lnj( i it- i' id lorm Frank Ledcrmann., Trilotno 
ltl>k., New York. 

WHAT To Invent. List af lvtmlcd Inven- 
E I mi- ien( free on reuucirl. T'ro nur lroal 
f^rrn fur rerturdlflk evldener of owntrsfilp. 
U’rJtt w, T. Grcpne, &10 BatrlsUf utdil., 
WwHlitrgton . I * I V 

PaTENTh. t'Mwcei wmr iiie* by ►eeurinsr 
Trep "I'ropT nt invention” folder Ercfp- 
l linia ! |irr- .nn| am irr KfI ml h,hcS lUlHL 

K, E- Vipainan, STl W«iSi|i'rard KitlliHog. 
Wish in Ulan. |9. r. 



PATENTS. Book] cl free. FUahen refer- 
enrcR, Rest results. Fronii'r'tncj.R ishuri'il- 
yvalpcio K. Co I piTia h . FVkfiii l.ikw^iT, 724 

Nimh SI.. Washington. D- (!. 

L. F. R lNDOT.ru. ilfla-B Vlrjnr Btllld- 
Imr, Washlnirlon. I>. C. Lwr coat. Book 
Q]]d Information free. 

PATENT.* Ip.krm'tums - iJn-m to J'Jst*l>. 
IHh Your Rlshll” ami form. " Evidence of 
I'npcetnloTi" — scnl fraa! Lancaster. Mlwino 
& Rommel, 411 Bowen Bulldijii, WaEhlnB* 
Ion, I). C. 



ItiMIKS •TovitImc hlinrlredl rif suhJfCM. 

mgcatairiff for :ic no-i*#*- Popular Mrenan- 
|c* Pre-s, Boom fCtlUJ, 30ft E. Ontario St.* 
Ghlntfo, 



FOR INVENTORS 



INVENTORS: Send Immediately far .rouf 

enftlei nr one nm free Inwikjt, "I’ltiiil f'rn- 

tertjfln"' and '"aukKemain on Helllnc an In- 

kcnHun." Kilt* -clfiht pfipie* nf InlrrrsillnR 
fnrli. They tell huw ntilent lawt itmtccL yon ; 
kind rif sketch or rn*del neeiled : ilfflhle Alep! 
to nic^ w6l Iilhic ro.il J Tiow s ureas sfnl Inventor* 
hir* aerored tininejai aialiianee; »how mur- 
rsMnct Invent lun<: tllu«trit4 HnPOrEthl me* 
ehanlcil murernenfi With lidiKi we ilN) 
-end Free Evidence nf invent Inn form lo help 
e-.lahflih date ftf disclfHUre. Prmnnt lc-Mrii, 
Tfn-poahle fees, apcelal ilcfrTreiJ payinrnt 
plan. SlrlClest serrerv. Thirty *slx yenra" 
eipcrltnee. ITlithesI referenrev Write na 
tsday. The facta In our hanks are worth 
money In the man all’ll a gnort Invention. 
Aiiilran; Vlcfnr J r Fvarni lV Co.. It cj- E > 1 1 ted 
Patent Miornri'i. 0«i-K Victor Dolliltne 
Wjihlp alon. it, c. - 

INVENTORS— Rinq.ll itlhk nmv hme lorpc 
rnnuneretit [k^*yhjUt|c- Write US r.ir [rec 
Sum*. "Fitful C 1 1 1 ile Tor [he ImmtOr 1 * amt 
"'lterijTil Inwiilian" form. Belays nre d;iiL- 
fliroui in putrnt i natter-,. Free information 
i m how to prffl’reil tJlarenro A. O'lJrKn & 
Hyman Itr'iiruLii. l.-H-K Adiitu Building. 
Wiahfojtfon, U, R, 

HAVE You a lalinri. [vracEli'Bl invention 
For file, mil ml cl or unpalenleit If so, 
ii-rHe Chirlered InvUUrte of American In- 
vcnlora. I>epl- I A , W-ii'-ti lnEton.D. C. 

FHER Inform m Jun atmot new rpa kut-Itich 
fnr Lnrcntan who wapl more [iroRI Frun* 
fhcJr hint-, . Wrlin ' 1 H iiree* eful Invrnlloni,” 
k.ifi JhitiJsler Illdff., Wi.-h Irtjil on , B. C. 



INV EN'TOUB. Take aihantiBO of oor fld- 
vlrir.iT>- servlre In dove lupin b Jihd as-llilnf ytmf 
invcnllnn .Mmlel buiUlcji fur etiicrlmrnlA- 
tiim and -iti. - deiuonkratliin. Situ! fur hmrk- 
Ift "Tour Invention." How el I Ktiitincerltiff 

I XI rn puny , 0|1O Eaitem Ai I'll pc, piitludet- 

phfa. Fa. 

INVENT! JllSi — L ■ Ll-u n ■ tmiugmij Intn )iiilc- 
tfoal Invent Jariii, Working mndels hullt, Lovir 
[irkt'*. Cinitlilenllil Hfhlte, tlrO'l’nil tin- 
«in»rlti£ l"0., 733 N- Hay tlt„, BultlniorP, 
jtarylftnd. 

Ttl J memory Wr are In She itmrkel to 
[Hirrliurc j paoil pi lent, preferably In llin 
aulDtqofilta acre- ory line. Vl'ltl rvuri huso 
outright nr nn rOinUi h.« ,i> r*tlrf hi «s inr( 

Agent. 3:41 Ftnnt Bt., Nw> Tort. Y. 

E Nl" f It I KNckU Scrvlte* for dflifilnplng 
Lu sulejitilr fun it new elc-trlen! IiIcjs. Austin 
a. Norcre^, in Kurnmlt street. Newton, 
Mi&», 

M A NT FA LTI RK Its Wain litre,, show 
Ha soincl hinp ipkiJ. U'c may dlspiKc uT it 
profitably ter you. Allied Enslpecrlrm Ku- 
Icrprlhei, I 'd* Pup| Bfnwn 3 lull dins, 
St. fatuli. My r 

WE Hlake mm I els and m anu ( a rturo Inven- 
tions Send ,1 rppt* alantpfl for ratC-loiFo. 
rirrc ^tmle] Works, Tfoloy Pa tit. III, 

1NTENTORR — Send for 72-pay* boot on 
patents. Ileosariaidc terms. ('nnsrlcm Iqui 
treat mept to Ihvcnliira. F- Handdlnh. 

Tlaglalered Patent Attonuy, ilftSE'E Victor 
Rida. . tvaihianton. J>, C. 

I Si! lair Patent h. fc slab] lilted Lu iftdft, 
f’hfl Fit's A. MculL TfSPM Outon Are, 

Rpehe.iieT. N, T, 

rrNPATENTEH idea* ears be aoid, Wo 
ic II you hper i ml Help jou mako IFu? tale. 
I'aftlCUlifA. vy|1!i It-t nf in anu Facto rf re and 
minted Invention ■ *rrit free on reqUasL 
Write W. T. Grerne, 914 Birrilter RlllTd- 
liitr. Wauhln utii-n. f>. P, 

Hl'JLL Yrnir pan m iliruonb n fin nil rtassl- 
Dnl ail In Pnpuior llcrhaniti. Many Inventora 
hate foiirnl Lniyera In this way. Ank me rur 
TnToof — I'll mindly dernl IL tu yoy, F. W, 
Johns.™. llmiEcr, CUa sifted Advertising 
20 a I'. (Jfiljijlo tit., Chicago. 

INVENTOR B : "Mali ins Inventions Pay." 
our 32-pa,pe llluslrnicri tnxsk, mailed upon 
rrrefpl nf Jtf pn.vlanc. (1 rearc nt Ton I Cobi- 
pririy, Itept. r A. rinrlnnul I, Ohio. 



4 N V T NTI ONS WANTED 



WANTED To purehuae pew In vent Eon of 
Irlea for rniit-nriler huafoaus. ,S(;Ue clearly 
a hilt you have and price ['. Osinprit, 121)1: -N 
Arcndc HIiIr.. Hi. lontiL, Mil 

INVVJNTORR — Small Idea.- may have jirpr 
rnnitiiercJal |his*lbl| Jcje* WrJrc its for If re 

Ijiiolf. "'| l Hlcnl (lulile fnr ihe liivrotura, ahif 
" Jlreord «F ThTCnilon" for«n. Dflrtya ure 
dj] n scpms f. in pilrnl rnattere. Free informa- 
Mon un hmc in proceed CJarcncy A, O It Men 
A Ilyin, in Reriuan, 7-S-K Ailnat iUillillna. 
Wan h Lngt un. ll. r. 

SMAEal, Inve nt inn* wanted Py iimmjfar- 
turera. I'll' help you sell yrmr (nvenllnn. 

Sirmley I Liill, Trtiill Eutlld An-bue. Oldr- 
land, Ohio. 

NEW Idea* wonEmP Fnr Ctiri lnui trcO 
3 Ll'h i inr. Im-Eudlnu -ti-nrf circuit In it Eanip^. 
M Srhumarhcr, 19 Yu -, at Ploci, Mcursdate. 
N. Y 

COIN OperiLlrd vrmlinif or tunu-ement irm- 
ihSnvi. Itntvhini Uo, . 31-11 EJuIviith Ave.. 

Brc Hihl yn. N. T, 

WE HipnrrRs Fully ae-JI Inventions, patrnted 
knrt uiipatcnlrd B'rlte for nipuf. amt tell u* 
uhut yun have for sale. CltarDred lnilltulo 
or AmrrEean In venter a, Dept. d-C, WasEiina- 
tpn, H. C. 

INVENTIONS WvfUd — Faienlrrt, unpat- 
enffl'L if yny htiO an Idea. For mte. writ* 
llarlter'a. lftC.. 1*0H K*-K. Hanainr. MaVna. 

BfKlKH i’pverins hunrrrrda u-r 'iijlijrrt.y 
Ills' - ai ntes F»>r Jte po?tm;c Popular Meehan 
ici Preai, Boom (CUB. 30ft K. On! aria St., 
Chleiffo. 



PATENTS FOR SALE 



r p ATENTED roll cl nap. outrishl or roy- 
jitty. tTheap Id make. Write liueu Johnson, 
~U7 0 St., flranta Paim, Braiiona 

PLIhTR WrOflrh loot, lluyalty haala. Bl- 

inor n. Carl *o*i. Qalra, til 

PRACTICAL Inventions priw Mlflili' he- 
fore patent Injj Whiit have ymi . Writ* 
Chartered 1:3-1 1 lute tsf Auierlcan InrenLori, 
Brnt. lit Wq*h lm pi nn, 1) Q, 

AST1RHTOS Furnace pipe ehfaprra TWivO 
rljfld than t3n. Pat. [lend- Pel d ft, (ilen 
Like. Minn. 



POPULAR MECHANICS ADVERTISING SECTION 



49A 



TTl-IATED WlhJillteiif wiper Limit-, I'N-- 
tmU Horen uni hntf*y uiiluniiiltUt 1 w Jml- 

ihlvlda,. Hindi 1* Kru.f' ■! Tn Rnlfnid nf 

rentor. Far further ■ ii-r d I i write WiE'-ur W. 

n i ii v:a. Airrt-.i si, siauc.it. Dawk 
M idtiem. 

I ' I i r-L Bg . (i-.r i cl n*.-« =i 1 1 . t i nily 

nitontrd farm or Harden hand ferlLUriT, 
.iiiiii^i -iij Bchostt'k bl.j N, T-onitU are 1 F4 
N. Y. 

GA& A tariff DeKinta iisninlnir pas, Rounds 
liana it 4 of or Its*, llninr pruiiH- 
Lltui, cLc. Mri/hltilra!, ItiCFXpeiiid Me- Chaj- 
figri liH i, Wayne, MPh. _ 

ELECTRIC ApnIUntT. VV IJ 1 1 am Burr 

I I n* i.i i .-i,, i rnitu N. V 

Sr UK EX CoDitilnnl with ventilator, nau 
rnt far salt:, Also Intrrttor nuriU pQNtttofl. 
Ilabor Bury, T.M.C.A., Nunilk Conn, 

MANUFACTURING 

DIES, Blare pins*. light mamifaFliFrlnr. 
(IfrFbpmvnl rniflnMrtnfi. ttiErtruui MreJal 
& Ttiol Wurks. K n n .ay City. Mo, 

MANU FACT rill NO, Diet, machinery, 

mudrliy I jras fin-ark. white uirhil rn 1 i n k 

nreulds, i- 'ii : .» !.i i >r 3c. Bjuiu's MtUil 1 □ C -> 

Urn. Kb ns-ai City, 

INVENTIONS |Uiii!ifa r turp-d in inr >nu ttrt - 
tit? u1 [aw cost. Kl am a l n«" , din. mndr-La, 
fte, li:- 1 1 m ale i liiJ fftfi catkluU. Cfesccui 
Tool Co, Depl. X. Cincinnati, Ohio. 

MODELS ANO MODEL SUPPLIES 

ENGINES — MlninUin 1 aircraft finest and 
mo>t up to date Bare I ", ittftlkc a i'', twa 
and Tour cylinder, rick! -tenth, to tire hornc 
power, Co mi [i I etc unit 4 m j-etnl "-niachtn ed 

cnii [njTH nriil parti. Send Sic for iMMipk 

I I I ,i iIl I clc- iji-anjnu and cteirr1pHari of citilnn. 

■I 1 iJiei T- FsruusMm Cre. T 11 G. Itus Elk, 
South Band, V fl A. 

GIANT MndrJs. I motor Clipper type 
.Junkers, SlilS". S J ; r.XlUfF llin denim rjf, 
lik 1 '. liner linemen 7tB“, fZ.Afl, Imported, 
tini'ir |fi|]|y liijin (implied on nmihoard In ■ ul 

and fine. New principle medal IioUiHisr. 
Standard Spwjalty Caoipiity. ILfs SLIT, 
Pan, Indiana 

INVENTORS— Small Idea* in ay linvi- latec- 
cmntucrclaj pos stblj ft lest . Write u>i for free 
(nytk, ’'J’iitetit Guide fur Mir Inventor" 1 and 
r 'B«tvfi! or Invent Inn" fntru Delifu arc 
dinge-PCnl* Li patent re at Err* Free Infnrrna- 

Eton on li'itv Li nroeced. Llaretifp A. O'ltrien 
A Hyman Ttrrnuau, ,1i|- K AdalBE Building. 
IVaihlntfln ci ti. r. 

Cl N Modal. f li E I irjili.' 4i> Colt automat in 
pi.dciJ kit. riini|il'-lr LTlfh |ilan.?, Paatpild 
I MHJ- t’KrUljrf free Cun ^lodcl Co. „ t^ioN 
N Nurd I ra , DepL C t r h Iraccu. 

IIJKNTH-’H’ATION Hand* Otiarmticd. 
ItflJ lllti-. A line C. Ilornu, Ut. [. IJiai |UJ. 
ffullTlIIr, t 'aiLf. 



CATALOG 17 A, I Tic liatinR blup j prints. 
cticiJnei. tooh aiul ti 1 1 cm. Jlim^r'Lro. 

N. Aahlund. E'lnir-ajja, 



dAttOl.tMl Mm[i'[ nioturi. Ci h[i. All 
mulorlaLii, i HKtlin^a: $3 Complete $H 

fjtit . J k'. AUC* Mdlttn, JO BrrkcJev. Cali- 
fnmU- 

MtiE 1 1-11. Stitfi, yacht. Hpecdtioat suppllea 
and rittJnii*. t’avg.iips», >d ilnv- Wrlriitr, "LEi 
SI. i Fulton. N- Y, 

F T P I f I ' t . V | L I'rn-I' '■ 'Hu I' 1 : : :■ -ul lnr Ct-.R J I ir , 

ready to run. Sll mi Ciryulat- lie. AnCon 
Bohaljuy. 212 Price Si . Rahway. N J, 

IIAl fjW^Y JTpiiUI*. Calalsip- haiuthciabc 
2!fc. Walthflts, lofll Wait Flcrec, Milwau- 
kee. 

It BASS Ccurs. model* *tnl made! sup- 
[i He?. Send n-ntj, stflnipa Tar catalog. 
i^Een’C Model Works. Tin ley Parity Ilf. 



MAGaKINBs, Etnuks fur mmlrhiisKtr}. 
Write for free lilt. 2lir hrlnirs aampla 
Nrodrlimlrcr -ml Model lEallrnader. llodrl- 
niakcr Corp. , Wuuwalnai, ffli. 



YACHT Model ElltinKi. for Zip. ViPia end 
nthem, St'CELt lot III uat ruled list, A .1, 
t"i Aiet, HJOH-I Etowah Ait, Royal Oik h 
Mich 

MU Ft) I'd. S Yuilr Jiloas line Loped Into prir- 
t E-ill viufUKif in-, 1 1 1 ' Is So ytarj' lucres rfut 

esiMTlna f; ihoavand? i;-f iiTtsfttd cu storm Ti. 

■ i nil lent! nl .•peri n ■• ii Bin): p-f-.r- 

enL- 6 .>. Send lie paitufic for Ei 2 'pa|tiiJ IjquH — 
i, .M.ik|nff Invent I liiIi Pay " Cre'ircct Tool 
Cunnianjr. iFept- Y. CfnclnniUi. Ohio. 

HOME CRAFTSMEN 

TtlllN Eille- hour-- I nl q wo I rarer ^ da-liars 
rare ins HRiatl artli-Je.fi of w<wil with KdrvlHE!*- 
Kll. Tekperwl-itrel rhbclF. eliarpcnltiic- 
Unnii, i|Jrt-i;i Kins, M-nl fur nniy Depl. 

A. r.H N. 1 MFi . Fhlled»-l|ililn. Vrwt*. 

2U FLIliii-SiZ i'll 1 l.a-Mi m lion: I III mini: 
2 fie entn. Modern W'-dolIct u f t K I '1 1 IS VVadi- 
worth St Sai f Iuru. ITir hln arc 

C II I J 1 Carv1tiK~ tnlv-re 1 1 1 1 1 c . inripcrpelrc. 
Comple'lc In -i i urtlOFH 1 1ST- I Suites*, Fed- 
e-rut. 3.D* A m' -t- l-c-t I 'ltlirornl a. 

1, ftA i'H J-; iic it A FT, NfatMif*ctu«rM af 

"MKO 1 " brand tar Inn- Sand tile Terr rata- 
toauc, snmpkj, Leathern aft Suiudy. Sin. 
A,_L m h llE-arh, Ca lif* ' _ 

'MdDIIHN Wood Kidul urc,"" Complelf 
Instrui'llon li(H.ik on. earvlriK Hinturs 
Lee Wood Art Stud let. Centmillf, la. 

LU AY H t r R CR A STS MLN— Wfl fo for True 
lfi -1 rn- ticn? and i-rlce list of leal Lilt, EoipIj 
and btiinnhi 1 klti. ¥4nri 5e foe Simula 
c.uda. Address Wilder A Gompaity, I>rpt, 
F. \ir,S l^ tuhy Si . , CbJ ra CP. IIL 

MAKE-: It Younelf lluiidri-il i of pmvEleai 
ami useful devices iJi--r rilied in our bin book. 
Plain LlirtTUi tli'IU CdLll lEluetratiima | how .Vm 
how t i.i uniko Ihrnt, San; money cm HiLilks 
fnr youibctf or make [unfit *t"Elin|[ to othern. 
9iu3 arEirles of rrcal yariclj 1 iSQ onpc, 1 . $23 
1 Hurt: at lonv. $1 pnituald. Ponular Mcrlvft-n- 
Ji - Press, Boom rl'Sfl), 2 nu |-;, bmarJo Bt. , 
China Co. 

OLD GOLD. WATCH FS. JEWELRY, 
PRECIOUS STONES 

r-iHFi) m'NTIN'U Wall hare, KIrJ.il watrhHMt 
New rhrtUllltim, eipprmn-d, HIPCII -Tai-U i-j*ph 
M ako hie rnuitjl l!f all#, 7 Jrvr i-L. t::. 2 . 1 , 
1 U Eire, 7 Jcwi-l, ( 2 . 73 . A-k for ficj- rata- 
loftio. new plan. The New Yark Jol)hrr$, 
T -f linwciy. New Ynrh. 

WATllUEd, MiLCrUL, wlinlciale tool?, er- 
rmrl nieiii: ul mtiv-:m-ni.; Insiristlani M-itg 

to. S; ■ ■’•'■■■ rr - C’.vrlH'liiPP [1 11 III Si [,auii-, Mee. 

QUICK Caih hi Oltl fuld. lit }'(U)' In 
buslncbs icuaranEL'oi Very hurt t-rii-L* . Mul 
RuliJ: wi |, ll :• und eefTer, then m sir. IlraltlJXIf- 
i- 1 "fl- L 31> N. 9th. I'Fi ll.ulL-ipiida . Penua, 

FOR THE HOME 

1‘LOI'KSr Itufl cl Four n«n urancEral.il t-r'i, 
lianjo, i- hr If. Thoptanda Kuillt Hurre-SEtuEly. 
Scjcue nJlh Ijr-aullful chlmea. LUre-rtLons KJc. 
Pari Li'eHir* fret- f'lork Ovnpany, iGSo 

] t i.jJT ner Wf r i'«-l . i’ll [ I udn-lnh Ea. 

TATTOOING 

[TATTOOING fiitH5i*i. L#*m ro lie ar- 
M - ii --.illi Mil’l l ' " irn.i.i r, Si-r.:l H-ir.vi". . 
jtfi7 Ann l fi Main. I' rui 1 1 1 v nr t 1 . Uliftle Ij lmd. 
' AM AT KU II Tittmlng EJuldVa. freo folder, 
3 11 u fit rated mCalOS dc. '“Tatuco.'' ASIA 

Ban th Si a i,-. riili-niao. 

TATruniNO (LitfUi. lupplln. IIIntraT- 
ed till. “iVaieri," putrtnani. Detroit, 

SURVEYING I N ST ft U M E NT S 

GI r AAANTKKD FaiMtny rebuilt tT-iinsLia 
and Levuts fur rent (with purrhaiK' optleml 
or tale Ir-aah or termal. Order rem hefcm* 
price* advam-c. W( will repair, trade In. 
or ipivy your old inrtntrnenfa- Bhlp hn-miJd 
for Cdltmale ureL Valu al Ion Write fcir T,Lrt 

M * 111 an-.l eormilLdc information la Winren- 
KnJitat Co.. Kill N. I 3 th Hi . PbilldelpKIa, 
Pi. 



WANTED— MISCELLANEOUS 

CASH Fnr U.hi-:I nilcTo.vcmJug. Klnuculars, 
slide full k, ilrmvjnfc sukv. raim-ra^, *uivey- 
inp, Nfli-nti I'm- Ul*Ii unient?. tmilH, marinff 
t-i j u ti'-n icjit , e >'nc wr itn ra, t*i I ru I etui j . II 1 1 : h - 

e-nt in ices paid -lay ihlptoenl twli«A Bat- 
Isfu-tiuk unurantred ,rr *h jpniL-m nrujuidiy 
returned. Eiinah’a* ShUS Van Horen, L“K|- 
ua«u- 

PERSONAL 

STi'TrliEtt.Vfi And ftjiurncrinB currrfted 
■i t Imtnr. UertTlflit'e Uouldni Tren. Paul J. 
Wplfc. Itas 73. PitEsJinrjTh r reiira. 

MISCELLANEOUS 

BURIED Trcartirf In find wal h bCP- 

SAtirmal new G ot.Uk mutkllilscniiH, lT'rfKlc r J 
h | ii-ri.it ii. Luice imhIi'I haa alt lire ciMi-r and 
■ejwftltlly it Is tircitrtlcal Id uie- Sal effucl- 
e.L by ii-eedfi. realrture. ttc. Absolutely RUir- 
aitleed In* ale [juried RliIiI. Hut, or urn 
Oliver melaL CfliJillrU HllIlKwi in wcaElh 
Ite burh-d wltliin m*y vcurli of lliii aniaslni^ 
Ins [i“li uLrpt, Art now and jrrt roura li'efore 
unnnt rke Itfn it. infurmiirhre fn.H- 
Xrrul Hi Irk V rents* thtainpi or mlnJ far |n- 
lerccrtlrm mluaKle Frooklct "HltldKn IlitHM," 
Cnntaina irtfuriiniNoo af I rentciulou * yjilnti to 
eviry Lreii-urr- hunter and pru-uecULr. Gotdak 
Company. HUrt Bunth lEhOntway, Leu An* 
jfeEcs, Cal If. 

I : I ' II.!' JMullry hnu.e uiidcr OarKrtH 
under $12. UnlltnK -ftf. . proportLniialcly' 
Eii.lt Siili?lanl[al. WcutllCTpTtrtiJ 1 tjaoran- 
Iced JtLhErurtlon? 2'r leulni WnyJilk^ 321 

AVunrhtfnin. Wln^ton-WiIcLii. N. C . 

E, 1 [ r T S Ariyliady am nrikp. Zinc ctchlnii 
piucc :*,, Bpcrf merit, parli: ulan, lesl hnonl- 
u I * . M r -ijiniii- J- U IFiiV. WtmLfilL Ind. 

TYE J Kl\ IMT'eUn'. [ * ij |jJ I* ■ Lr>rs . Witrius, 

i-:i3ueru<. hriul: -. DutcidU frf-e. LFL'o’a 

Kyi-haime, 1 12-7 Bu 21 rt. Munltowoe. W la. 

FI !HS — Select m | kids. wls|cr\ uiay, thrown, 
lil ark, JlneJy lamird. djed. rhfiUmblrd fui- 
niiits, runs. h-c.-i i - ;f 7 ci?. intfiTc fwii po*t- 

|nii| IhkW' dutlr-s. .1. Gonzalez, HHi Bur 

IVrig, airuitnrrcy, Mci _ 

NO Bure cuiKE Siln-rLnF inUrorj.. 

.imimi.brtJ. reJErrtotH, rnriLlMmdlori outfit 
AYT*. 1 ' 1 - NuGnkle iMatrr, Manon. Ind. 

COINB. Stuiun*., hll?CT-Rokl IfiLtiFf. cups 
and L n-jphi iv* Japuhfafl ullk kimntia<. .-Mlk 

■*i- arf a and plf r nrtlrL's. at Eciw- prtrr. Beml 
ipi'j-itat Far tlr^rtipt J Vo Hat. BOUlptUfft Art 
Na le-t ['oinunni. 2l)d East fiHlh Htrcel, Lam 

Anceh-c. UitlJ f. 

MCKKL- [■ LATINO Kit ('onijnlnte, chem- 
iealfi. injffftrt I nivi, cue. I $2 .HnF Kmlkmow 
Mu _ :i7 ll.iL-erlij!] Hnrtu n, 

BOllKTHlStdl New 1 Knfjbsdf needi. 
Wilta for [Lartiyulars, Palmrr, Weal Siiltni, 

rthln. 

WANTED — llnuf fram jiarllrs Irilcrtslad 
until hi silver rifi-j, I lulled ur hldilon Irpaa- 
iii.-- I [,'- { j.- ni :i -i ' . to .Li i 1 1 1 - * - 1 1 1 If.. mi PuTltr- 

ii Ears rrey. Henry Hardman, Hot JtfUP, 

J$_pririRJMrF._Ml •nnurl. . , 

THIIITY SI Lnlnlufe jtiiTj' ficKikv Hlr CWm- 
(dyce (i-l prepaid- Eleh treok rnntallling 
Ibrllllh*! itn-ry ntniita-teri in en(nr?. Inlcr- 
esilnn to vounk ii ml old, Fumjq Coinpanv, 

CunFrFfi, flllln. 

llONUMKNTS 19 Up deliitlfd. ervClfd, 
nuarailt eed. ThOLi*aild< iOld. Lai a [on free. 
M gril l e Grin U r VuctUry. A-U . Oncrp. Fla, 
IlfUjNZJj TahJeta, deik pJttciT waii maim, 
nriemorLaJ^ irrare recrlrcrv. Mutinge. Iiran 
and iiuiFiinuEH niitine. lYamlkoy Ptltern i 

l-Viiii try ('ft. AmP-fiMi. In, I 

HWAPI'EH'H FrlcmJ, 114, Hlllfie, mTcIT- 
iiran Inlerest * iwapyeTi. eolleclof t, tparti- 
mon- ye nr. sainnle tfle- 

PROFIT And [dea*ure in mlctortay. Com* 
hit- to jufila far iIli preoarJiic and hiniinltnR 
nf mtmili. hi nii r Huh. re[rtl|es r etc,, for 
hatne. den, or nmre S i . « r* pmstpald. PopLiiar 
Mn'hinEi. i I’Irsl. Rrrilln fC3S] . 202 E, On 

tar I ii H E,. Utilr aR P. 

i ItEASUKE Bc-i-lier": — JlJflkc lour owji Rcitd 
(tlHlfii. Wyoa., 1 ff 4 'A Frances* St. Jcwepb, 
mitFBurl, 



New York EEto “ 






LEARN to SELL 4 ™. 


Electrical 






Becretw or PUftrenafut aaWsnien iTuiJcinc (V-tjhiif ti »■ ( 10,000 a year 

mew iLvaihililt- In faKi r i]»alhliL' e-iti-.^nii'iL'ii li-'-in,- tralntVip? ruittb. 
('..mini- Pii Hi: ss liot-Eii i • < 1 1 i-.t Ecl rru-ike i.orni Mlt-'imcn wililLi-iJ 
L-u-i'ywhi'iv Ht tibn aaJrirJL--H.. 

tint iiitri- ttcc- H!Ci I’AY GkuUI* n T rriafilJ-r ■■ .lEs - * ciL,-rL thlNiufgli '■'k.rM 3 , Hr, 
Emr Fiovi." TWO IjOfpKs. - 'I'he Kty L-;. JlJiiiLlt Sul c'h(TtannJi Lp“ .niul 

'■SltFiiiikeH On Made m Si ijitir " -t-nt t'ltKK wj men who 

wiiflL Iij Let jiIk-imJ WrllA- fnr them n«l?iy P 


Ash for free booklet !SdlO l 4^1 






44 West 17th St., N. Y. C. 






NATIONAL SALESMEN'S TRAINING ASSOCIATION 
Dept. ISAM— 21 W. ELM St., CHICAGO 



BOA 



POPULAR MECHANICS ADVERTISING SECTION 



JUatui in _.Qt 

-flnqehd p\£\Vj* 




'I'j.lhiiitf prturfM offer exotlleiil op- 
port, unmet to trained ejqicrliT. Com- 
plolo iMCuinm nt National ^hoola 
iliuili Hen you to accept posit Emm in 
Neweat equipment 

]<Htrn with, 






RxuJio Trunnrription Recording 1 * 
a ftmi'innl ing priifewipn. TIip 
licM of opportunity for i.raiimJ 
men \n unlimited- At National 
Sehooln you receive tin: Inont 
complete innl ntclion nri newest 
pfiuipuipiit. 1‘ja.fjrrhj ill'll instruc- 
tors, Suutcnls learn on same 
ncjui pin pH! MmiI in lar^rat tmil- 
fleription nt«4icm. 





AH of tlic fli'ieiiro of Mund in based 

RADIO National Shooin' 

rmiriw of training OlTibOfllen nil 

divisions eF Radio, including Tele- 
vision. in itfl littest development. 
Gnuliuiten are qimlified fnr Radio 
erupnectrinit. home, auto and rom- 
nierf-iul ro4ia repairing, arnE RrOiUl- 
r.juuing. I'juy "ihapHUItjHkludiQ" 
practice methods, No dry tent 
insu lt a aStudcuLa actually operate 
our own Radio ami Tde vision 
equipment. You don't need nd- 
VAiifjd education, NAtionat's 
tminin t: met hods teach you the 
practical way , 

QUALIFY FOR GOOD JOBS IN FEW MONTHS 

National i ruining is tlinrimgli, Finest ciiui|MTlcnt in Amcr- 
ira Proven icialhods When you ginduatc you can com- 
mand iobu that usaure future siicdcm, 

EARN ROOM AND BOARD WHILE LEARNING 

We Lweiit studenia to obtain Mrtdimd job* while learn- 
trig. I-' or limited lime we will allow roar it rail ran d fare lo 
L.A. Herd coupon for Catalog. 




NATIONAL 

SCHOOLS 




lof Angeles 

MORE THAN 30,000 GRADUATES 
Established !9Q5 , 

REQUEST FOR BOOK 

| NATIONAL SCHOOLS 

| Ptpt FMR-9, 4000 S. Figueroa St., LnsAiig^t^, Calif, 
1 

I NAME .AGE 

I 

! ADDRESS , 

t 

j CITY.,., ........ STATE 



— J 




-JM& 

MAIL BAG 



([ Continued from page 36 A) 



some corrections. The water lank fur- 
nishes water to miners and homesteaders 
and the room below houses nothing but a 
public shower bath. The sign + City HalF 
was originally scrawled on a rough board 
by a local wag and the joke was so good 
that the owner later had a sign painted 
and erected* Incidentally, the Town' of 
29 Palms (referred to in the story) is just 
a thriving little desert community* with 
real gold in 'them thar hILh , located in the 
Little Colorado desert/’ — E. H. Abernethy* 
Long Beach* Calif, 



A Speedy Midget 

“I built this small racing car for my son 
for a total of $50 (parts only) and pow- 
ered it with a two -horsepower friction - 




drive engine* Top speed is forty miles per 
hour* The frame is made of two-inch 
channel Iron/' — A* Blazick* Oakland, Calif. 



Any Ideas for Film Spools? 

“Please try to include a little more 
'dope* for the photography fans, I wonder 
if any readers have any ideas for uses for 
roll film spools/’ — J. Lawrence* Cobalt, 
Ontario, Canada. 

It Was Netv to Us 

"Item about knee-action unit for bicy- 
cles being invented amused me. In 1906 I 
purchased practically the same thing from 
Sears Roebuck and used it on my bike." 
“Rev. J* A, Harper, Pinckneyville. 111. 
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DON’T B 

guitars, mandolins, 
him drutm, ur Elec- 
trie Hawaiinii gui lur* 
until you hnve 
tried the 
S linger l and 
M a y - B e 1 1 
Violin Craft* 

Guaranteed 
more for your 
money. A 
wonderful 

snappy, powerful, and pleasing tone. 
Over luO styles at surprisingly low prices 
and sold on easy pay- 
ments by :i]J leading 
Ti 'll • > ~r music dealers, 

f Send for Free 



Ciil i\]im. Mention iti- 
frl r i.i in ill t wo fated rm.fi 
nearest luttaic dealer. 



Cut This Adv. 
Out — Good 
for SI. 00 
Credit 

Write today: 

SJmgerlsnd Musical Instrument Mfg. Co., 
1325 Bclden Av«. f Chicago, Illinois 




! HEO. AUQCL f, CO„ 49 W, 23rd St,, New York Ja 

t’h'Jisi' mail j «i[iy &f AUHH/K tki;KFX KN'OtN'K / 
MAVL'AI-r 1“ -e :i L i *- r;n- Li* rj- . 1 v, ill regiii S3 un iltn A 

Arrival, uLtuirwiav I will rvlum lIju IahiIi. 



JUST OUT! 



end 



If you a «i InttN'lltd in 
♦ no «ini 1 rtic|t»n, «p*f*rion 

■ind ma I n modern 

Oinxnl i nca-. yau will 

want this nrw limrly bocik 
4>f practical, bulu| i n lohm*!- 
tieit. 

"AvbEL'S tBEL, EM* 

61 NE MANUAL 1 ' Wi(h Oiirtr 

teana infl Answer* explains, 
in aim pis, cOnciic language 
lii,v FiindjinunLir D i o t f I 
FrJne>tjlt» — Operating Pc in. 
cipfei -Engine Starting — Ai r 
Starting fn« | Spray 

Yiitvou — Irifyt and Ejih^uat 
VaNM — VaNo Timing— Fuck 
Fim-ip* — Fuel Injection- Cam-. 

prr-* Bors-.Starti.ua An CuJii-- 
(iriiiaci . — icwiinoini) A I r 

Comurnioi ‘1 — Pin-tan* i h d 

PJltOn HiCirjS — Cy I iiid>ri 

L ubricali nr> — Cnolimj Systems 
— ^unl 0.1 — Tltf Engme In- 
efie-itor — CflrvrTn^rs^Innific 
(♦■SYtri-irtg ™ Sc-mi-faiese-l £n* 
gift** — Ifiah Sprrtf D-icsrl In- 
Oittia — Artiwrri. on Operation — Hoiih: 
Puwer CalculitinnpL 

The ll | u | |«i | i poi and text* Arp dOOf 

tUHy In uRdOrttanil. Ail details are 
plainly trough! out. Tbia booh IS of oxtrern-c 
Viluf la en u ' n rori . opera torn, flt«±dcnt* and all 

Who tfesire a knowHidqi? gf tk* Rif** I ^-nging. 

A haraljoras boon,, fieslbrc, with gilt edgra. 

300 pjgc-- — . IlMb+r.qtr.'d. 

Sdhil f or free Diesel rptitpr today. 
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Jll[|]|‘CSS! 




BO 0 , IVE SEEN DAMDY 



L THANK-* FOR TIPPING MiE OFF To 
TAXIDERMY, JIM NOW I GET TWICE AS 
MJCM Fun FROM HJkiTLNG AND FISHING — 
AWC> MV WORKSHOP MAk.ES A DANDY 

studio, rr-s not on tv fun- but t make 

n QOqp MONEY FROM MY SPARE TIME 

53^ mounting specimens j 

TOR others C , wfc 



TAXiDEivh 

STUQK> 



mm 



Fun — Profits 

LEARN TAXIDERMY 



WONDER IF 

EAHPS. BOOK- ENDS, ETC*, j COU lU? I M Going 
MAOC With MOUNTED .. To INVESTIGATE 
■ BIRDS AMO ANIMALS. 
vdu'ttE so handy with ] ' i 

VOUR HANDS, WHY 
DON’T YOU LEARM 
TAXIDERMY? 



Mount Birds and Animals 

Exiting hobby, FjisLIy, ttulckly fagiu-mrf 
bom-e, FllILi fiuidnAttnif, [>njJ] tublp. Hn^b 

Coupon fur I Jrt’lL' Uook. 

%PARTCM 1 l 7 Mt Sllv ' > Vfiur trophloa. 

a in L . J„ IT r Li wins 

KPLiriner — cvcrj' HiiHrlnien in VAlLtablp — ko«p 
tJiem, lift VP yimr cuvn niLMOUm. Mount fi>r 
iitliiir PiwrtumEaJ BIuJa — M inilf— Game- 
hcad» — F(#b. Piniptp Inrttrurtloiw — USo ipur 
HiNkTc time. No axjierJtiiH'o rjeceaaary . 

WILD GAME NOT NEEDED u " « 

€ (I tu “ 

miHi B even iliitnt^Tir Hpeclmp-rLt, Motiiit In 
humoroui titihstif:. HfjnLrrelH. fropi?, rtilibltfi. 
r.»wK cniup, pf^forL^, uiaoy otlipr klnd^, TinL- 
tltTllllF hikH ii thtiUNHiitl liDW InlenrsifA — wcarK 
them 4 HU At your wfirfc bench. You will be 
LicuiLzotl And duEihrlitod wiUi tlllH New Ha fa by* 

TAN sytin * aod furs. Mike at] kinds of 

knit lb ora for all ivui-pripen. Ot-milnc 
Rlrtipli" Rapid Chrome MtdiuJi, ni4pc!ri4>r 
to All Ottler home met hods CVer unpil. This 
In ii run A tiiOfag, ii? a Iradr, a Ihj ui^boHirisHa, 

EXTRA MONET Tr<)lT1 ff P ar,i ‘ tlm f* 

7 * your m Diluted npep- 

lmoro, Rent tliotn fnr window dispJnyH. i^cJI 
ta Rohoolfi, All Bmrtiinieq Now denim to 
ItLivf |>m ir trcipEil|=4 iiiuiitilol, H (Tb want- 
Fame dlfsilnlshllur, latldcrmi Ik hi urreatCT 
dermvnii Many iHtudonifi reihiri jrio to 1 7A a 
uumth from Spare Time — and tuivoflftf Fug 
at the flame time. 




FREE BOOK KlalJ C«*«>b ar mul TnfaT, Tbu gurrH- 

t* 11, b1l ^l liinqi*- Book l*-ll i atfaboD! TeililAfRty. In.w tnu 
c P, n Irw ^ H.W WI, hnw I* »A> yrjiu 1 IWI MHWHn, hnw to deT^ji a cmifiL-iUn 
h|.|‘ Jim luadiw*, ho« r. ipkkr yriir fun TIm. 1 , 4,4 WowM B.iich p*r FlPf CapJc 
^rotllo. Ii 44iil Lflcfl L--. fun-FHtlmlM - Pro III*. C'lir, tfau nj^n.i i|,|. 
W Inula. You *iL1 4nrii be bad duit y^n. did, " 



Suit j'- iyr A{«, 



Free Book Coupon j 

NORTHWESTERN SCHOOL OF TAXfOERlA, 

1166 ElwDod Pullding, Dittahn, Nebraska 

Cl. nMrrlirn: Hem- -H'llli UL.-r r"Mt Tri* +>1 fJLjr U.I til, ln^»|r i m t h, U PlOhft I 

inv T lit, J J I P. ,|| DU mj |>url. T»« oi" k-i«» I •:,n Ifum Sri I iiutmoy ,vi ■ 




Ofmpjllon 



. . ran 



iV/iraa iurtfififf jiFrff.'tF ijirnffon Fo^kfcty J/rrhanirat 
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DRA 



# The droFlamttn in 
uUp mrui who diHwn’t 

Imvo h> worry uljout 
Iicitlc; replaced by it 
rnneni lie, HLa HEAD 

find his HANDS urn 

iiKctlftd — fllwayB. 
Kvcu the smallest 
inipnivaiiiciits must 
be l.iid out by 1 , 1 m 
deaf to man so he is us ti- 
ddly the first man to be 
liinid, and among tin' 
Just to go in a lay-off. 

Qtt into drafting, where 
the pciy is big, die work is 
fund noting and opportune 
til's lie in EVERY bran dll of i itili i si ry 
Men from every walk of life enter this 
prulcsamn aud thus ntort their enreere 
toward success anti ju dependence. We con help YOU, 
Let us send you uur plan, there is no coat or obligation. 

Learn at Home 

Unlit* many other prafiBalwu , itruFl uni; i'l easily Iracneil nl Luinr, 
JL rrquii-* i> no jiii viini* [ riL ijl idLfr r mi mllrjfi: rdkliiation.. JlLfl hi 
hour or two a day nclit in your uwti tiuin'j csu do- won dors uimmift 

■ till, king van S drill Br 
niriiL mil LltiiLE yob for 
tills lu^wtuif. JlTlfSl- 

ablc, miijjitjdM' pro* 
frjwiua, Thn American 
Mitluool u proud of (he 
wuccess oF its fltmfnritfl. 

For Amuricui Hh:Iuto-I 
etui [uilIh™ nfu fu-llnJ 
everywhere ifl ptKii- 
tmri* uf »gpoBaLl>lLhly 
in id power. 



Tbs Amiri™ ScNwl U^MIng, 
Drtul In. *1 Seth.SlrHl. 



MG OPPORTUNITIES 

NOW 



RifchL thnr in llir tLmn 
In cr l- into ilrartme, 
for new hiscbjim, re- 

[ila'. rrrir'ntn, bbiWngH, brUfeea. mud*, am| 
all iiHier pc-w viiiiiitrrji rmui. 3v» pJiiiiii ■; 
□ n 1 1an 'Inirlmi; bonxcl lie-fun: thn a i? lull 
work nm Ln'BiJb . E lie ehlJiHfcfk'd Stflliclna 
of most daily iH'wapajMra curry advertisements of jobs open for 
draftsmen NOW. UskIvf nor pinn of ioslrucljon you can often 
qualify for n (rood jnb loqs tefum yun luvr wmptriKl tho munni. 
'JIhdi in imparUnt for It hiuiIiIfH' yuu lo set into Ok Fn*iz lull ins 

work within s coin pern i ive I y nhort time, Ikii.imCHii la building 
ft>(, every mouth more draftemeu hill bo railed for. Join thu 
PTofc-jiakin N O W. 

Text Material All Furnished 

When yon rural I fnr n emurnt: in drafting with the American flfhnnl 
you wilt bo IrnprriiH’d with iho bw «n| n( thin inatnicUon Mid dw 
uiuiy tcrinir of jHiyiii'-uL. Tlir ri' an: nu- Ijuoka to tray, fur llinir am 
sit Hijjqdii.'d mu a part of the course wiifrotitone tmimy of extra omt. 
tieud die coupon for info mini ion, thvto is no cunt or obUgaLiun. 

AMERICAN SCHOOL 

Drove I at SSth St. Dept. DD -^45 Chi»(a, 111 . 



American School 

Dri*m-I at SfiLh Si . Dept. DD-C-lti 

Chkitc, )Hin«u 

Tmi liny ui'iid mo. without cohi ami TnISv prom id, iTotalla uf your 
cuunra ib Urafting sod tell mi: why *11113 wundnrfud mgjporUmltlqa 
nkl now. 



Notaie. ..... 
Addiut ... 



City. 



HLalc: 



KEN y WOMEN 



>' ^ fl, Jrl SU 1 



GOOD PAY 

FASCINATING 

WORK 

LUXURIOUS 

SURROUNDINGS 

SPLENDID 

OPPORTUNITIES 



Train 

NOW for hotel, 
dub ami InatitutiprmI 
Gold. fydanen up to 11.800 to 
16.000 a year, Jiving uflen included, 
RiivliPUH cipericri re proved iinnerna^ 
sary , Qualify at lieme, m icisnre tirac. 
Natfnftal Placumeut Snrrice FFtEtl cf 
extra ehajpe. Write name and oddreus 
in margin anil mail rhifi ad today lor 
FRKE Book. Cheek poeitioiia in 
‘which yuu're mterwied, 

OkotriH 
ir™i»w 

| r 

Oiftki 

TttAiniNG SCHOOLS 
WnahlngUiR, D. C, 



!! 



IV 



muff 

EASIER TBAN EVER 

• You play tnues izi a few bourr-. Exclu- 
sive r-eatnrc-fl of latest mode I Ifuctchrr 
Tmo-Tonu saxophones suable yon to jnio 
fra nr I or orchwtrsqnlekly. Be popular. Earn 
QCdllcgo oHookUan. Malta mi^Hie a career — 
good pay jolH Open 1 

Clyde Docrr, pietnral. famous radio bgw- 
pbmiT:t. P is one of many artists ualng lines- 
ckuT True-Tunoa, im /otiiiirctl iiwtruHWittx 
if tha otr TonifBL" 

FR££ TRIAL, Easy Payments- Write 
f <tr fnw book and dctaila of ttfe.3 affsr, Mdn- 
li'-'n instrument which inEWi-flta you — pai- 
oi' ionc, L'limot, trumpeEn, tiXCrtbona, etc. 

BUI SC HER eAHD IKiTmJNlCNT cdmfakv 
9iOM«l(hH BullfWiV Elkhart, lluUSM 

Cff£f 

uc C 



ysn^L 

Inr 



i Win 

O I-, r iili r- \ ...- ii book rim- 
np tkfni nv*t t.V&(Si wr.Tij. ir.r| diiR.ltP tit Bhalin- 
liH’'- I'l I - iii.iI i 1 i'Viif jV.* 1 ri / villi, f|#. J 

- ‘ fiailJ f- •>• : -- 1 1 • .1 '£-11 V, ;!*r« ff®, 3 — 

111 r-ulLAH i'-vihf.-' ivr ■ . • .* r' ., | — t JT •=...; Amtll. 

•-■•■I J p| r i 1 0i*j .■ fipr*iwl Ift'vk . V. [lby -pcatart, 

’■! ‘T U'l ! I ill lifd l 111!-: bv hti ulirif, 

tL.lHil ' I'lllll.ir'.l'l [<>,S:k. L 7 A lln.l.-.n- SI... Krr YaA. H V 



AGENTS !M " 



Profit 

For Store Fronts and Offlca windows. Anyone ean put 
them on. Free 'tun pim uburai oner to fienumlagento. 
METALLIC LETTEH C0-. 4S8 ». Clirfe St . Chir-ign 



Beiul tudiiy for tJnj lftlH I'niiutiir Mnbhmnicv llluatutted 
tkiuk <Jmulo*nai> — "A BILLION iDEA& Pr An. intar- 

■HB( hrlbTuI xuk.14 to ttl> -I| ’Midi ot pr"d*c*l ir.rsv Nl.llIT* 

H,nney-in*k Inc b'mko, II iWfitei! nwisr bwik. [In luid rmi 
wiuil te kii'ia utbii ii. J.l-n UflJ eOician jurt publahrd. tknll Lbrea 

cTIili tfiM/mti tJP onm*T , 

POPULAR MECHANICS PRESS 



PAYS 






KAFi 



E 7 !S 3 HOUR 



UMU refiniaheft any eulor H.UfQniobile 
eaiily auicklr and i^iKiinletilly Without 
linlliliinilr wWdOffi. nibbLns; or palntlnu. 

Just wipe it on with a cloth r 

_ie-llke flu Id TOv-cr" ofr] ptJai. with tough, i-lmlic coal. AbsaluUdy 
fransiwirent, pelf- levellnr. t elf- poll 1 . Idnc. Cuarantecd, LiiBlB S EO I'J 
monEliK. Equal in bdauty lo rrpalbt job cubing 3$ 1 1 * to WHlO 

for Frw Same to to prove our rlalEnn and T'errltory oCTit. 

KAR-tJU CO. Dept, E-30. Opfctey Sta. Cincinnati, 0, 



Wfcrn icHHh# fo nfJiH'rf^nt'rs pi'erfAf' iiu-nffnii Popular ilfftltrmti’n 
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GOVERNMENT JOBS 

START $1260 TO $2100 A YEAR 

MEN— WOMEN 

GET READY IMMEDIATELY 

Experience Usually Unnecessary 

Common education usually sufficient 
Full Pahlcvilnrs FUFF 



Fit A IV KL I IV INSTITUTE 
Dept M74 p Rochester, N. Y. 



t J of thin tump on may 
mean mu eh to yon 

Write your name and address 
on coupon and mail at once. 
This may result in you get- 
ting a big paid, U. S, Govern- / 
mcnC job. 2 



: Rush to me, entirely free of charge 0) a full de- 

f script ion of U. S. Government Jobs; (2) Free copy 
of Illustrated 32-page book, ** U. S. Government 
Positions and How to Get Them Tl ; (3) List of U„ S. 
Government Jobs; (4} Tell me how to get one of 
these positions. 



: N ame 

Address. 

Il» This Coupon Before You Mislay ll- 



Write or Print Plainly 



NEW SCIENTIFIC WONDER 






4*0* 

■CURIO- 



ll*jf U a Pit Pfjr 



CURIO 

"rmn* 



^''VsijVy.iL ' 



1 Tor 

2$C 

»* r Onlr 

pnve BM1 FUH. V.-M imihirrnf!. - 
“ - * ^ Uiru luilti*. Tft uixJ. iii* 

o 4 urei Be* bane, in Fl,**b FREE 1 ‘Al KAOE rn-din pMuh- hi in*. ulId jj*rru(M 
without mohm. Ilka "nn.”' f jualu#a wkk eicln 29c entef. 

MARVEL nf>FG.CQ + Oapt. BO — NEW HAVEN* CONN, 




Earn Cash at Home? 



Mm. M. M . earned *!i07 Hi 3 WfcckL'i BTate- 

inent) nMsf ittiiNliruMi ■ u i? tur u:i in ligr ceiljtrl 

I-.in'jiriLM i.r Yet. bul jwir wlItTi nhetPn b*ni cn"r be miL"lih; (.-. 
I.r:pi( mpderiih Lueortie llcok, i:ii fiifi-j, * :, irir-1i' frit. Fut. IHK. 
UNITED CO. U4l LlauM Am*. cHlCAO* 




■A '12 Hfeefr 

shop TRAINING 



FINANCE YOUR TUITION 

GET DETAILS of MY AMAZING OFFER! 

FT-T'iirif ri.r Jrf-j. Idi Hi. IJu rS|Sinil. L vF, TAlhlnE Pictures, 

r hhJrt.fe-r ITfh-Ikh;- *¥ce lt» up procUral thop ihrirk n.L i 
Ihul: tShivpa, un n-nl marl: Hi'ry anH *»*](l1p*hrpf . Y-^fe <jon. h K juivaitfed 

(•■iurtttJ™ ‘-T rTf'^riiniL'ti. Frv I'Violiii Tm-nt SrrvLi-p Li Ti- . JHnnv earn 
wiiilc (EU-mlnB. coupon tort.-iy f. r M- - (*- i whl-'i 1. lu fish iu tw 

"ur J'-nJii' I- :i- ■ ntU-f (-hi 1*1* Rif PiUEIi£i*r klul 

I ram* 



‘TtP'-rii^n 

1c- M.ni 

JaundreiiLi httMrlwreumdjiKveMfiil 

^jl mr "FjirTuitiPP AflTn CradiuM lets' 



H, C. LEWIS* Pm-, COYNE RADIO SCHOOL 

500 S. Pniiu StnfL, Dapt H-1H . ChitBKO, IN. 
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Im nmnxlriff. ll you «.iuL .1 jirwl i^iLi-n miiJo ^ 

1j ■ l<-rH>.| m IffOT A TOTJ fw — 



Un-* IptfliaL, 



Get far away PENETRATING POWER without any Color 
or Distortion with this new ACHROMATIC TELESCOPE ^ 



IFSi 

In nmulri^ If y«U -Waul 

i : .|«! inOT A “PfJ 

tilhlMCinC Anil rll'ilTEH'K' 1 ’- 
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tL'tic'^i-ape Plicsncil tvc-rtL 

MADE IN U. $■ A h Modfl 
SPEClAL-ho, 4 O^E- 40 x 3 
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V'r- frUiaul '■JI-.MrUiii; 
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FS*U'f. 4 Powerlu! Iihip**- Lony Dutanoif, firrjit II turn, nation, sa.4B, ffflfc Fackrt*cppc inclMdf-d l'«r -pnsim ptrwi-i. 



. . . WOLLENSAK INTERNATIONALLY KNOWN ACHROMATIC TELESCOPES . . • 
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Number Powtr 
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cut Fuel 



Oil Burners 



Finest Automatic Models — Marvelous Performance — Lowest Prices 



A NM rlrin, lnl[r inm hj 04 

Il.'-I n jl Lui: ! * l>-->'|i»l|l l ! 

Oiu i.Lriii .1 lir *l tmtiiall. I ■Lilt'd’ 

IlMlbi* UikLl" with IDS - II hi 
hc^lhi 

llkE llrtli Alll-uinaE-lr Crm|»F*- 
tiiTT ■'oniF'.d IliLiMuhr,, * urni 
i iji-J.t .1 Oar nil. JlJLl < if i - 1 ry 
Hunt *i i ■ *■ In'll vy ■^piKT'baiirLfec 

lOr' irhnlU B+liW iiiL'i 

■- lk|, unit. llJmdM I:ie~ in IbiriiL 

furaitiun , 4 

PRICED BELOW OTHERS! 

Hi in I Un hI»» (nr iM- j*i n i.i-d f>-Jrfn , + 
an 4 T»TJf l*i» E*tin=fcl 



A J'Lki ir, Hi hi. If ryi>e_ r -,1 n. 

rcirillH'Ct L.‘U :0 03 lIuriiHr 
iJmthm iiwwt i*LJ.J*rturj t luv 
Hint I'Ll jhrn E Inc rwr km u. rJ 
N*-* tli-ptan rnatPR K Hdipl. 
IlN" P' r ill. tn^LHjUUnlii Eur- 

ILlriM-l. blllrrs dll r" IldjE ll, ll-TTFIi 

rtr. V-irndl brely the fmrFt iiniiii^ 
Fiji fy E'l l.m r ' J ■ ll iL PFTTH^. 

“JUrb Pir«nr> Cm 
buKtui i uin Jn.-L I nil i 3 J* I 

PRICED S300 LESS! 

W.wMV UTflitrtil Why 

nuy iiiituT 40,000 HWfP nniii 
It. Wniu Ii.j ihljjSr, 



DEALERS 

Simf-Af tmru^rili ruin'd 
fur e i t liiln'-lk it w K* !h- 

tiiil itilj-ii.ii.Hi. W/ila 
fir ik-uilul 



WRITE fop Free Books* Low Prices^ 



LACO OIL BURNER CO., «• UN,ON ST 



GRISWOLD, IOWA 








LEARB TELEVISION wilh RADIO— RRW! 

Great opportunity for exports in tliis 
jnucuiing new industry. iteo'nt dowl- 
opmenls in mrliu make tduvision u 
eortain.ty NOW, We tench you by our 
“on the job" method Radio and Tde+ 



vision fri 'Fii bt^inning to end in weir 
marvelously ecLuipjici I (aba and sluilkis. 
You actually operate LhoiifiancU of 



dollar? wprth of equipment. 

You ro! expert instruction nnd skilful 
(fuiiiance hy radio-television special i jfU, 

Dtmaii[l far Television Experts 
TeTevisicm now perfects I ftrVl rcftH y 
for the market ON THE NEXT KIG 
BUYING WAVE HusinRpg leaders predict 
new system television wlII require them* 

Na™l& of relay and liroadcststinif KtatiunH. 
Lfllra^sorf waves will permit eighty thou- 
irid television stations in America atnne- 
ccr ifi praw w«i "JtuLid 

lijl " LLuLh 111 # Will Id'! nCSLl 
lfailliDrt'-di|Ilk|r irtjyili}. 

4 MONTHS THOROUGH, 

PRACTICAL TI1AIH 

Qualifin fixr radin-flhnni; ll< 

1 1 ,E Llart] DhuiiIfIc uji-ia-L.n-- 

pn inuL-rl ram inf (Wt rtwdtm" urfipV 



ilit?" ttknrinnni iiiidiid- 

| 1 i jf Che f alh^ti'r-ny | l 'nurbrtl 



# ipprwi*™ in dliidicl.iWi'i i ill IWim 

TrjmuilLltrr djh'Yti 1 tin oT IVfelfii* 

V!>X A L 



f«Cf aOQN 



win m <i WtfX A L EmiitejfTrHroi 
■ill wlulr LmcirmK Ami Ul'On g™t- 
UttLkjri IV'ritC fnrfm- bdok "Pk- 
turn Dfl Hi* Air" NOW! 



S. Q. NOEL, Pre*. First National Tele vision, 

Oftft. St PaWf a U|hl Rids, Hinui Clly, Me. 

WjtPswl rihlL^alinn., Vnd rUP jkiqijwid EHIKK Uluilratrd Book — “Pkl Ufrt On the 
Air' 1 , ulliitu alivut m# miport-.miLH'i hi [eUmsiani I am IT irrurv i*r slik-r 



A'u 



Aitdnpu, 



*L 



Is This 



YOUR 



Opportunity? 



A 1 ?, 



CONDITIONING awl ELF.CTTMC REFRIGEP VTION. 

(iiut indailrmi-' ImVA ne<M] . r ri 4 ju.li I# iimJ lirntwrl j 1 * ‘ '■ -n 

f nr Fi-rvinni; iLrid i'i-'rnl|jii lull ivijjIi # . fa • (JiM Mfiil, IM0n ' "' J ' 
ninr-t iflfjiibiriLMiniB nr« tains wliwlni bjf Lhn I 1 1 In ne Kn-imi i leu I»m ii lui e 
HI id hilly UiLDnl id Vimrt time for til? work • III-. "■:. ‘3 . uhlth up !u 

| 3 il te 4 m went. For 

nJCt fififlEt PT " drttikd rnM’i n ITi'f liriiif ip, 

r Ar-L DvvbbCil , Linweat wsuuputViji, 

UTILITIES ENGINEERING INSTITUTE 

Oopl, 136 AOO -414 N, Wells St. CHICAGO. (LL. 



Wrestling Book FREE 



£ 



U.I 



,11 



iwi eMpert 



M+eit 9 «r. Kbi*w *#l<nClfl.f WTHtlrnr 

W' ™' 3 



■pr»L-ir'"l b r laiiwq* 

Frank Gotch and Farmer Burns 



riirn 

tlfi 



!-:j Mill: Illy U .- 1-4 ql liltMK Pjj, "lUf. hn ll ’Ifisr, lM 
Un> iole«c* P Ihr Irlch*, th* ^l-I fEh in. HmidU : iirmpnip 
TJv. n :l •4 se*>d?i-J h<-alih rbhnw. A WOKfiKlU If ' j ; :- 
tTuillTr f^r h'iyi* anil aiaa fur b'iiiuttJi men F Wfll#TOllAl f^r 
iplrri'lkd l it l -JL i It n. i tt-^|i|iiy liij^lrijnj|llilMid thin iSA ‘r '*1'" M 

f. 



JiN 

! Lnnltj f r h.iv*»iil alua t r ? ■> = !. r ni«nf 
I iplundk) FREE HUL)R-KB»P«ii»-S*il« illi 
1 ii 1 1 ..." .1 . Scud j f ( irW'>c* EKX^ FICi-.i . - i nnUr j >u t *UT 

fiirmrr Surm IkWI of Wreitlinir. 33SG _FJ»*ad Pltlr., LLmaha, N»1*. 



CARTOON YOUR WAY 

r^To success/ 



DON’T COPY— LEARN TO ORIGINATE! 



**« 



R AT R nrawfl -ni ipuh riw now la nt^ATE ORIOt- 
NaL «'A HT<WtJSfl at i i BMa ihat thi > aii BELLE rnerp" coa- 
taiiu al iHHnanitabrlOO tawOptau. All EvUnJi . . 

‘ >i . J u,i | .. i r.-r fw Juxil* 

R AYE BURNS SCHOOL. Dept. M -X, B0EZ1»L C^alim), OMo 



START BACKYARD-ROOD POSSISUTIES 



Breeder Inys 10.000 egge yearly. Frogs sell uj> tu S5.Q0 ]>cr 
cloven. No other livestock multiplies so rn|jidly. 



FREE 

BDDKI 



MARKET WAITING • Wc buyf Expt^riencc unnee- 
e^iiry H8 we teach you. Any climate can be tnu.de suit> 
able. RIG FtJTtlRET 



Leam the facts about thfs new Industry. Send for our 
Me FREE, Illustrated FROG BOOK today! 



“Nulafld Giants" 
weigh, up i» | lbs. each! 



AMERICAN FRD 5 CANNING [QLDept. 15 ; 5 HewOrleans^la. 
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THIS diagram of the seismograph, fully describ- 
ed in the New Me rriatm Webster, explains 
how earthquakes are recorded. Hundreds 
of other illustrations and articles describe 
every kind of scientific instrument. 

You will find fuel as complete infor- 
mation on every subject in 
the New Me rriam -Webster. 

£00,090 entries — 122,000 wore 
than in any other dictionary. 

Edited by 207 outstanding 

authorities. 

WEBSTER'S NEW INTERNATIONAL 
DICTIONARY Second Edition 

The Supreme Authority 

3,350 pages * 12,000 terms 
illustrated * Over 13,000 bi- 
ographical entries * 35 r OQO 
geographical entries * Syn- 
onyms and antonyms. Write 
for free book, "Through 
WOtfDEflLJVHD with Webster." 

G, & C. MERRIAM CO, 

Dopt, G79 Spring lipid? Mass* 






M IwjuiIepp M'sntif srliir^rc dtif+lre tn iwirtor-t ewnest mpn to 

mtiWaUKeC ITianUiaCUi rCrS * nr t S nJ learn F.lertrlr Arc WrM- 

llur In tlic laberalorlrci el tin* Hriboot at Engineering. Mndemtf* 
training T'cf. A rf^iL-SJt-in I applIcintA will ho fully tralnt^l uni I] 
ready to uikii rlsLd tml null cL-isbued tn fiecurincf enijiloyment- 

Arr Weldiiiv T >T|,i4, '' 13lfl flhv of r in- fiutwtu»din[ inr 
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Fnffin fieri tier illlT nmiiily, mpItAJiljj* Ur*n ami ii.lrnnn-. i*juH iium 
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in aflpcin bPiEm innn. tiu ip la. l.niJin^, siruimifiiE (irrl w»d. rfj:. Kn 
limit ta) liii AUDlir#) iiHi iff ho [hdtulr 1 , ihrrnuiiii* durwlrillfj 

rami n'fliiriiLR m ;ui it ! nr 11 nr mu run I*. TtiH'n' ip il dficilk'ij rhufrimi- iff 
tjfijprl'ljf iratcifid Vi i'lilitLE OpHimlnn, TfdmiwiH miul H rli.Ei.Mjc; Kev- 
J- IJ|, " Tm , Why Iw BOhlflu with tin! injury wurh. tul ami miu julim .m l 
Ehw [my wpHiii in n 5 hurt, tiim- jam run k’njiiJt a E rained. 9 prt?i«,lusL 

in Welding t 

^MILWAUK € £--*■* 

GCHfi&L IMfllMfERlN/! 

v tynltitute of fafectrotethnici 
PM 3 -A Ni Broadway & E. Slate, Milwaukee, Wie+ 
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Kl. ni-i'-f Il^^iiir-. i H.N iJ-arrn 4 CninnmrEiil h> • i . L=*. II y» I, 
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rr.t. IE iitr i hrrflnnr 

fn#reneJirt. ami Air timid. 

Ui.uii. E'1-.r. L>'1iiln lui I f ILi Iji 
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WHEN a woman proposes worth listening' ! And 

many a man. is forging ahead bday. earning money 

and heading toward a brighier Suture, becamo a woman 
proposed that ho acquire in are I raining in his eparo 
time. Such men are following in the footfllepg of busi- 
hobs leadeis who attribute their buccosb lo maslery of 
L C, S. courses. Spare time is an opportunity! This 
coupon is an opportunity I 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Bm 5 A 32 -II, H r ran T cm, Ffnng. 
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"WIm Wins and Why," jjml Tult riflfUfylart Jilwul Die iUlijeet 
before utilch I h a-h l 1 EDArkcd X: 



TECHNICAL AND INDUSTRIAL COURSES 
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□ AwlHlJftiinil TWl-nifU 

□ JtuilttmK ^lilRAtini 

U C.'uiiLriif'lfir jiEiii iluLIJar 
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D Hhnrl Meta! W.irLrr 
O llrnL Troainiput « ■ T MpLala 
D uf loV^ia I itfeu, 

D I "Pad 

P A vintJim Knjinr- 
P Autumolillt Alr,'hienhr 



p nuifibiiPic □ 
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□ ClaciuMlry' Q Pli^ruMsfijr 

0 T'oaL Mining 

D S m ijrm i-‘m 

DCoilon MilUllJWIturinn; 

L'l WowLoU Mou«fJn.5LLirLti* 

□ AMtkuLlnt» 

□ Fruit Umiwfcie 

n I 'ill try ]■' irminr 



BUSINESS THAIHING COURSES 
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D fWf'itariid Wufk n Higlk ScIuhiI SubiDeU 
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TT'Ar'u irn’fitiv plm^r inrnfiou PnpuFfir Mt'rhnnica 








5GA 



POPULAR MECHANICS ADVERTISING SECTION 







TIME FOR A PIPEFUL 
OFPA. BEFORE p- 
0,!NNEC?. OUDGE Y 



£ AM, THAT'S \LWsT 
] WANT TO TELL 
you ABOUT* I J M 
RUNNING LOW ON 
K7Y PRlNCle ALBERT, 
AND MUCH A<5 
1 LlkE THIS TRiR„ t 



I'll be] 
cook L 
TOHT&mr 




ho-ho-ho/ so 
IlUT^ |T? WELL, 
JUDGE, AS AN 

OLD t?A. FAN 
MYSEL El ALWAYS 
cacrvadousle 

SUPPLY. HELP 
YOURSELF 



THAT SETTLES [TTHEN. 
SO LONG AS THERES 



PLENTY OF MILQTfiSTy 

^PRINCE ALBEFIX 

COUNT ME IN .ID FEEL 
LOST WITHOUT THE 
'■NG COMFOGT 
OP FJA* 



t‘ iSI*S H H. J. Befool d« T^U. Qt, 





50 PIPEFULS OF SMOKING JOY1 

There's good reason why Prince Albert is the world's 
Ib^rt-seLling smoking tobacco. P + A + h the 11 crimp cut" 
smoke:, .. parks ca-ritT iiii your pipe, enkea nicely, bums 
cooler* I 1 * A, Is prime tobacco too — every last particle 
of It* Smokes sweet, mild, and tasty. Doesn't bile the 
tongue. So get in Oil Prince Albert— the princely tobacco 
for pipes and roIUymir-nwti cigarettes loo. 



PRINCE ALBERT GUARANTEES SATISFACTION 

Smoke 20 fragrant pipefuls of Prince Albert, If you don't 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
wc will refund full purchase price, plus postage* {Signed} 
R. J, Reynolds Tobacco Co,* Winston-Salem, N* G* 



TH£ NATIONAL 
JOY SMOKE! 





CO 

pipefuls of fra- 
grant tobacco in every 
2-oai* tin oE Prince Albert 



Wkr.n leHtiwe? ft) irdrc rfisers please men (fen Papular Mechanics 










Popular Mechanics Magazine 
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Giving f ' Bossy'* a haircut uiith electric clipper* 
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hay electrically so it can he run 
into the barn lull ahead of a thun- 
dershower. 

Electrified ily screens keep Hies 
out of the house and dairy. The 
cattle barn is kept clean by water 
front an electric pump and fresh 
air Is supplied to cows in their 
barn by electric fans. An electric 
corn shelter and feed mixer pre- 
pares food for the livestock. 

Getting small chicks and tur- 
keys past the baby stage has al- 
ways been difficult but science 
found that these babies, when 
sprayed with ultraviolet light 



their energy. The bug catcher for use in 
orchards is simply i\ big. bright light 

over a pan of water. Around the light 
is an electrified screen. But the mesh is 
too small for the bugs to crawl through, 
so they are electrocuted in the attempt. 
Automatically they drop into the pan of 
water and later are fed to the ducks. 

In the kitchen of this old farm, in cul- 
tivation since pre-R evolutionary days, 
stands an ancient fireplace. Opposite it 
is a modern electric range, electric re~ 
frige rater* dishwasher* food mixer, ven- 
tilating fan and electric water heater. In 
the wash house is an electric washer* 
ironer and flaliron. In the front of the 
house is a radio* electric clock, electric 
lamps* cigar lighter and many other 
small appliances. 

In the dairy and on the farm proper 
electricity runs rampant. All the build- 
ings are electrically lighted. There is cur- 
rent for milking machines* cooling the 
milk* sterilizing it and bottling it. Eggs 
are sorted by an electric sorter and in the . 
hen house are great bulbs to keep the hens 
fooled. The mower blade is sharpened by 
electricity* the hay is run through an elec- 
tric chopper and then blown into the loft 



Electric insect-pest trap, and cleaning mf abater 
*e«rn ulifh tf/ecfric-mafor brush 

rays* developed with astonishing rapid- 
ity. So the poultry house is an electric 
affair entirely. The hens lay under arti- 
ficial light, the eggs are candled and grad- 
ed under the chicks are hatched in 
■electric brooders ^nd the babies are kept 
warm and healthy by electricity. 

An example of how electricity helps 
grow farm and garden crops is supplied on 
this farm. In a long, shallow basin of red- 
wood, metal or concrete* is placed a bottle 



by power. It is even planned to dry the 
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of nutrient salts. To cre- 
ate diffusion of the con- 
tents, the bottle has two 
glass tubes protruding 
through the cork. Across 
the floor of the basin are 
laid soil-heating electric 
cables and the basin is 
filled with water. The on- 
tire tank is covered by a 
wire mesh over which is 
placed a layer of excel- 
sior, peat moss or straw* 

On this bed the seeds or 
seedlings are planted. 

Their roots draw nour- 
ishment from the warmed 
water and salts below 
while their weight is supported by 
wires. Set out in December, plants culti 
vated in this manner begin to ripen la 
in April and continue to bear fruit until 
the Following December, These electrical 
devices for plant culture can be used 
hotbeds for nurturing seeds and young 
plants for early gardens and for testing 
the germination of many field seeds dur- 
ing the winter months. 



Top t electric machine, grading eggs. Ccntcfl electric instil killer in dflor. Battonn electric 
' -fifty clioppPr u/idT bloater pging used to till dairy ham 
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servattans in the stratosphere by “remote 
control/' Jfl fem Piccard sent aloft an un- 
' manned Cellophane balloon from Minne- 
apolis, Minn, It carried a radio transmitter 
> whreb“auiornabcally signaled the readings 
of the observation instruments. These 
were packed in cotton floss for protection. 



Auh Pieettrd listening to automatic radio fig nut .- i from baUoon in tho %t ratosphvrr, and the 

C eUaphanc gas bag being inflated in the University of Minnesota stadium before the takeoff 



Round Slide Rule with Magnifier 
Stows Away in Coat Pocket 

Simple to operate, a circular slide rule 
equipped, with, a magnifying glass is now 
1 available. With 

one can compute 
I jjHHr problems in mul- 

WKF tiplication and di- 

vision, interest, 
mEL ftL' percentages and 

! proportions and 

similar mathe- 
j rnatical formulas. 
The circular pvle 

. ^ consists or two 

Island peak rises abruptly i bisks numbered from ten to Wo and a 

transparent finder, all containifig logarithm 
tnic scales. Diagonal blacVlmes working 
in cooperation withjiw<nnder in red per- 
mit halrlin^ ;regisk^titjn readings. 



^ While the balloon was In the stratosphere 
the ground crew listened to its radio re- 
Sports and could, by tri angulation, check 
its course. The balloon landed in a tree- 
top in the Ozark mountains of Arkansas, 
$00 miles from the takcoU. The Cello- ^ 
phane bag, used to eliminate contraction^ 
w and expansion with temperature changes,^ 
was inflated with hydrogen, ^ 



• ^Fwo-* Hundred 'Mile Shadow 

* ^ Cast by High Mountain 

Two hundred miles across land and sea* 
falls the shadow o f El Tit on r a mountain 
on the island of Tenerife in t he Canary 
group. The 
12,209 feet from the Atlantic ocean, am 
at sunrise and sunset it casts the Ion; 
shadow that has actually been measure* 
at 200 milek/L _ .... fj v-> 
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‘Cellophane’ Balloon Signals from Stratosphere 
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To test the practicability of making oh- 
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Streamline Cowcatchers Ease’ Cars Off Track 

Rounded Design Intended to Push Autos Off Right of Way 




The line at locomotives above 
(tAouJjt /mu. the eauJeutchcr bus 
gradually disappeared behind a 
solid wait of steel as stream- 
lining has advanced. Left? on 
early cowcatcher 



High-speed* streamline locomotives still 
retain the cowcatcher* a distinctly Amer- 
ican contribution to railroad design, al- 
though its purpose is no longer to catch 
cows. The “iron fence" at the front of the 
modern locomotive is intended primarily 
to cope with automobiles. As a result, the 
cowcatcher, like the rest of the iron horse, 
has been streamlined, partly for appear- 
ance, but also because it has been found 
that this streamline design pushes ob- 
structions off the right of way with less 
damage than the old-fashioned set of bars* 
Modern cowcatchers present a smooth, 



plow* When an obstacle 
is struck it is pushed 
aside, rather than tossed 
into the air. Coupling 
blocks, which often 
jammed into an auto and 
held it unlil the car was 
ground under the wheels, 
are being inclosed and, 
when not in use, covered 
by sliding doors* Some locomotives hide 
real old-fashioned cowcatchers back of 
solid steel plates but the guard remains in 
one form or another. The cowcatcher is 
about 100 years old and was intended not 
to “catch” caltle, but to push them from 
the tracks* Early light locomotives suf- 
fered almost as much damage when they 
struck a heifer as the animal itself did. 
Early cowcatchers were mounted on two 
wheels and extended far in front of the 
engine. Strangely enough, as locomotives 
became heavier and faster, the original 



design did not change greatly until the 



rounded steel, surf ace, almost like a snow- ■ erct : o£ streamlining arrived. 
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PLmp and Jack in One Tool 
Solve Workshop Problems 




Clump which cfccamirmilutifs Work of any length and 
which alxo may be wj red aM a faeh 
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to remove the damp pari as soon as the 
stress is removed. By reversing the clamp 
parls T the tool becomes a jack for forcing 
work apart Also, it can bo used as a jack 
weight 

I 

Like Fountain Pen Shows 
Supply at a^GIance , , 

Handy for car- 
rying in the pock- 
et, a new oiler has ^ 
a transparent bar- 
rel which shows 
the oil level at 
glance* It is about 
the size of a £oun- 
tain pen and is 
equipped with a ^ 
clip. A screw cap 
prevents leakage 
and a patented"^ 
feature dispenses Q 
oil without waste* 



A 
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Rig for testing Airplane Tires 
Shows Performance in Mud 



Airplane tires are tested for proper de- 
sign, weight and inflation by means of a 
special rig at Wright Field, Dayton, Ohio. 
The vehicleTb winch t Rentes -an 1 attached 







-r 



Many home workshop problems are 
- simplified with the aid of a clamp which 
" can be adjusted to accommodate work of 
r K any size, from an inch up to several feet, 
and which also can be used as a jack. The 
, clamp is composed of two saddles, each 
equipped with two wedge-shaped jaws 
containing diagonal teeth which bite into 
a length of two-by-four wood stock or 
other material w T hich serves as a base. 
One saddle is equipped with a 
feed screw and the other is lapped 
for a screw. Attached to the back 
of each wedge is a reversible 
which can be made to engage 
In the side of the saddle, 
the saddle remains in the 
same position on the bar while 
being used as a damp or jack. 

The pawls can be pulled out and 
turned one-half around, in which 
position they still hold the wedge 
jaws in place, but enable the user 



is loaded with 30,000 pounds of lead and 
represents the approx! mate weight distri- 
bution of an airplane. The “pilot** steers 
by means of a bar extending to the lead- 
ing wheel. Between a tractor and the 
vehicle a dynamometer is attached to pro- 
vide a record of the amount of pull re- 
quired under specific conditions. The ve- 
hicle is drawn over plowed ground and In 
other tests the ground is flooded. 



R[{ for testing dcj/pgn, weight 



airplane fij-tJ. 
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Ship'* davit light standard, created 

far Cleveland expaaitian hy 
inf hftu.it (‘itemcf rs, in another bit of 
iJfummn(inn FHdfiii uihii-h helps turn 
the exposition into a wpndertund 
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^iodi'c, Jiferliinf cffccf -o^f nr n ref hy uxinv; mer- 
! rury hfzht to bathe tree in beautiful fni'n at 
y nijfhf. Right , fountain at Cleveland's Great lakes 
ExpoJit^n ix J no*, of clumping Color * 
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ome Workshop qn Wheels 



A Heated and air-eondr- 
tioned, a complete "home 
^ workshop on wheels" ' has 
Abee n Installed, in a naotor 
; I W? that boars a striking 
* Jrescmblance to one of the 
I ^transcontinental stream- 
Wl ne trains, with its high 
[ ' cab and rounded nose* 
V "Arranged on each side of 
%its spacious cabin are 
^drills, saws, lathes, presses 
£*aand all the equipment for 
mechanic’s workshop, 
^operated by an electric 
4^power plant which also 
* runs the air-condi- 
tioning system. The 
bus is steam -heated, 
^3Called a “Show Shop 



Tap, a view from rear of 
the "home w arA shop on 
wheels." nhowihft the dritfe^ 
m his caft mnutli+d niiotfc, 
tAer enffine,^ I ft th& renter^ 

jirotirrr, ohrerita similarity 
to streamline train. Below* 
view from the front 



for Home Mechanics,” ik 
is in reality a traveling 
salesroom used by a met- 
al products company 
show' its complete line of 
machinery and tools for 
home workshops to de^ 
partment stores an? 
hardware dealers 
throughout the country. 
The ceiling of the show, 
room is six feet six inches- 
high, V 






8 LOCKING the hat gl.» 
by thrusting it for an in- 
stant into a hollowed block 
of cherry wood to form it 
into shape before it ii 
given to the blower** 












Bats of fibrous glim used to. [rmtlato buildMngi,, glass thread and 
ftbor-gfasi alr^Iler and a glass rug* 



am, a 



By H. W* MAGEE 
PART [I 

llSUALIZE n city of shining glass, 
TT Vou walk to work on glass pave- 
meats, enter a skyscraper of 
colored glass, are whisked up- 
ward in a glass- in closed elevator shaft, 
enter an office with glass floors, walls and 
ceding — and perhaps doff a topcoat of 
fibrous glass before sitting down at a 
glass desk. 

Glass today is playing an increasingly 
important part in architecture, both as a 
struct oral and ornamental material, as a 



result of the development of glass bricks, 
tiles and other building products. Some 
architects see the city of the future com- 
posed of steel or aluminum framed struc- 
tures with walls, floors and ceilings en- 
tirely or chiefly of glass. 

As a building material, glass otters the 
hardness of steel* the durability of 
granite or marble and, in addition, it 
provides a new medium enabling the 
architect to use walls, ceilings ami even 
floors in his lighting scheme. There are 
two glass houses in Manhattan* both oc- 
cupied by architects, Glass bricks have 
been used widely to replace plate glass 
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in store fronts and shop i interiors. colored 
Klass tiles are being used for service sta- 
tions which are ilium milled at night 
from within, and a New York theater is 
veneered with glass tiles which reflect the 
sparkle of sunlight by day and artificial 
lights at night. 

( 'arved glass panels for decorative pur- 
poses have been replaced by molded glass 



P HYiiCiST of _Q grnfrt q GlaJj Worts telling 

inch dEit which will be re fl actor "To r giant telescope. 
Below, ill-gldst laboratory of Oweni-tlUnoi! Glass 

>iW; 

blocks with relief designs on them, A 
budding in Syracuse, N. V,, has exterior 
pilasters of pressed molded panels, A 
Pittsburgh store lias n glass ceiling which 
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GLASS gatherer re- 
moving a white hot bell 
from the melting fur- 
nace for the blower. 
Temperature! of fro nv 
1.400 to 2.800 degree! 
Fahrenheit ere required 
to melt the ma» of 
id nd end other raw me* 
leriafc which compote 
gleii. 



is a part of the artificial lighting system 
and the Cincinnati railway terminal uses 

luminous glass in the main waiting room. 
^ Thus in many fields glass is providing 
^ an expressive medium for the architect* 
enabling him to reduce heat loss since 
v glass is a good insulator, and assisting 
hi in in deigning »ew*and better lighting 
effects. 

As a structural element, glass is com- 
monly used in block form, either Hollow 
or solid* the hollow blocks having very 
low heat conductivity while the solid 
blocks have greater strength- The solid 
blocks are molded to shape while hol- 
low blocks are made by fusing twn halves 
after pressing them in a mold with a 



plunger which dishes out the centers. 
Hollow blocks also have been produced 
by blowing them to shape with com- 
pressed air f the blocks being placed within 
a mold for this operation. Tiles are made 
by pressing or rolling. 

The development of heat-resisting glass 
resulted, among other things, in the pro- 
duction of glass ovenware. Now, by a 
new process, glass cooking utensils for 
use directly over the flame- are being 
made. Most of this ware is molded and 
one great advantage is that the house- 
wife can observe each food as it cooks 
and transfer foods from the top of the 
stove to the oven without changing con- 
tainers. 
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THE photograph, above, war 
made in a darkened rigm, the 
only light Coming from «n ad- 
joining room, separated by a 
wall of glass blopii, The blocks 
diffuse the fight f*y*+ Below „ 
in stalling glass tiles on a wall 
surface., 

o _ 
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» |%WfillN0^5l*B wait through 
which ihff fumhirifr flfla-ri to 
flood the room with ioft light k 
Below, entrance to RCA build- 
ing in Rockefeller Center, 
showing huge glan i ere on 
modeled in high relief. The 
, ... screen replaces the usual metal 
| grille which obstructs light 

whereas the glen admits the 






One of the greatest scientific 
achievements of the glfi>ss indus- 
try has been the canting of the 
200-inch disk which 
^ will form the reflector for the 
^ pleat telescope to he located on 
Mount Pnlnmar in California. 
Months were spent in prelimi- 
nary preparation ami in melting 
the glass. After it had been 
poured into a mold, other months 
went by while the disk slowly 
cooled in an annealer with elec- 
trical temperature controls* Ke- 
ren! !y the hip piece was shipped 
by train In California where 
years probably will lie required 
for grinding and polishing its 
concave surface. With its aid, 
astronomers expect to see what 
exist * in regions T ,200*000. OOfl 
fight-venrs distant. 
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DECORATING glast U a fin* art in itself Here a crafUinon is cut' 
ling a panelled design on a glass goblet with the aid of a stone wkee]. 

(,td{ a), ycd 



The glass-lilted tank car and truck 
tank have largely made possible the hulk 
hauling of milk products. The metal 
tanks are sprayed with a special kind of 
glass enamel, Then placed in huge fur- 
naces where the enamel is fused to the 
metal, giving the interior surface a 
smooth, glossy, continuous finish. 

Glass blowing is one of the oldest of 
the industrial arts and the skilled crafts- 
man and his blowpipe still form many 
of the shapes taken by glass articles. 
Standard and simple forms are blown 
with the aid of a mold, hut intricate 
shapes, such as are used in laboratories, 
are blown offhand by men who have prac- 
ticed the art for from twenty to fifty 
years. Contrary to popular belief, it’s 
not how hard you blow', but the way you 
blow that counts. The breath required 
for blowing a piece of glass is not much 
more than that needed to extinguish a 
match held at arm’s length. The real 
trick is to keep the molten glass from 
running off the end of the pipe. 



Glass boUIes and other glass contain- 
ers are noMiew, but they are taking new 
forms, new colors and new finishes. Bot- 
tles are made in blow molds and today 
are being produced in almost any shape 
and many colors. Names or designs in 
color can be applied to containers and 
stippled, frosted or sandblasted finishes 
are often applied. Stippled finishes are 
produced in the blowing operation, 
frosted glass is made by allowing hydro- 
fluoric acid to dissolve the surface and 
iridescent ware is obtained by spraying 
certain salts on the hot bottles. 

New shapes, new brilliancy and new 
patterns and designs and methods have 
been applied to table glassware and art 
glass objects. Decorative glassware in- 
cludes colored glass, made by adding a 
chemical salt to the glass hatch \ cased 
glass, made by fusing a layer of colored 
glass to ordinary glass and cutting or 
engraving through the colored part ; en- 
graved glass, produced by carving a de- 
sign in glass with copper wheels revolving 




on a lathe* and heavy cut glass, 

, made with a carborundum stone 
wheel on a lathe, water and pumice 
acting as abrasives, Brilliancy is 
i , obtained by polishing bin similar 
effects, though not so brilliant, are 
obtained with acids. 

Hock crystal is a term applied to 
finer cuttings, made with copper or 
stone wheels and polished by 
brushes or with add baths. Molded 
glass is made by pouring or blowing 
the hot glass into molds, and thread 
glass is farmed by applying lines 
of glass like threads or rods to 
crystal glass at the furnace. In 
plate etching, the design is en- 
graved, etched or photo-en graved 
(Continued to page 132- A) 



Glass in plastic form, Tho 

worker Is cutting off tho sur- 
plus glass, preparatory to blo*^ 
rng and placing it in 4 mold. 
Bilow, sculptural glass panel 
tan foot wid* and sixteen foot 
high over main entrance of 
Palano dMtalia In Rockefeller 
Center* The panel portrays the 
contribution of labor to tb* 
pro gross of civilization. 
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‘Forty-Niners’ itj/Stre 

Pack-train, burros and Cv*^ 
covered wagon of the _ = _. — - — 
days of "49 are succeeded 
by the streamline truck 
and trailer of the .ore 
prospectors of 1936* And 
the pick and pan of the \ 

forty-niner give way to SpRj\ i ' 
the sclent! fie apparatus ® 

of the party of prosper- . ,y v 

tors who are headed for 
Death Valley this sum v *->- l wj 
mer in a traveling hotel- 
laboratory. The trailer, 
equipped with beds, di- 
nette, stove and refriger- , 
ator, serves as home for^ ^ v 
the expedition In the , 

truck are water tanks, , \ 
assay furnace, diamond v ■- 
drills, scales, and all the ^ 
instruments necessary n> *- 
test samples of ore* They— 
seek not only gold but 
other precious mineral^. 
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Fluted Grip Draavs 
* Broken Bolt and 
Saves Threads 

Broken bolts that are 
imbedded deeply can be 
'removed by a fluted ex- 
tractor which does not 
injure the threads. When 
a bolt is drilled out and 

t removed with a tapered extractor the thiif^ # Xfarble F 
shell sometimes spreads and injures the l n l 

1- threads. With the straight fluted tool„ _ * 

however, the broken bolt can be engaged - Noiseless He 
kpfor Its full length and drawn out The sameV produced in r 
^.tool can extract pipe ends and screws. A rubber in pla 

flings are mL 



Oilrtm: 



Kitchenette dining room of the ore prospectors' traitor, unJ f # j ■? t rurdmg 
m m an J lobasfi^Qry us it started Tor thc ivixt 



Fhitvd grip used to draw out broken bolts 
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ong of Wild Bird Record e# 
by Foeusing Sound on ‘Mike 



fury of n^pMl^ghtniTig was re- 
producedC/As the generator is 
building up 2,50G + 00G to 3,000,000 
volts (i at a certain point this volt- 
age flashes and fuses a high- 
resistance element of the micro- 
second switch, which reacts in 
millionth -seconds. Within two to 
seven microseconds — the engi- 
neer^ term for a millionth of a 
second — the current generator 
begins full discharge and light- 
ning results. Lightning-proof 
equipment for transmission lines 
ca* now be given thorough tests 
with this lightning maker in the 
labo^t ory of * hp Wr^fjrirfbirmgp 
Elert-rlf; apd JVJ^rnifar l uring com- 
pany at Sharon, Pa, 



Water Fed to Rubber Pad 
^ for Washing the Car 

Washing the car Is simplified 
by using a rubber sponge fitted 
with a tube which, when connect- 
ed to a garden hose, supplies the 
sponge with running water* Tlio 
sponge is attached to a rubber 
mitten for the hand and the water flows, 
through the ajar es* of die sponge to t 



y taming thin itOift" (autnrrf the wild bird, itw nang 

Gan b r CGnCGfttfatmi and focused into the microphone 



Records of the songs of wild birds can 
now be made at such a distance that lb- 
bird does not fly away in alarm. The song 
is caught by a bowl -shaped concentrator 
mounted on a tripod. A microphone is 
poised at the focal center of the bowl, 
TwihieH intensifies the sound of the utisus- 
pecting bird sufficiently to record it on 
photographic film* xi 



Lightning Made in Laboratory 
Shatters Pole Like Real Bolt 

Man-made lightning with all thi 
lent, destructive force of lightning in na- 
ture has at last been demonstrated in th* 
laboratory* Heavy wooden poles wmr 
split and splintered* steel plates bent and 
insulators cracked by bolts from three ^ 
million- volt generators synchronized wiffi 
a 150 jOOO- ampere current genera i o*; 
through a microsecond switch. High coll- 
age has long been within the engineer’s 
power, but it was not until the micro- 
second switch made possible combining 
high voltage with heavy current that the 
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sponge tar washing 
u/atcr bp> attaching fubi 



fl JvppfrW 
garden hose 











surface, cleaning il from 
the inside and supplying 
the surface being washed 
with a steady flow of 
clean water* The sponge 
can be shaped around 
Corners and the flowing 
water prevents grit and 
dirt from accumulating 
under it. The sponge also 
can be used for washing 
windows. _ 

— a 

# Billions of Dollars 
Damage Caused 
by Insects 

Estimates by the IL S, 
de pa r I ment of agricult ure 
ind ica to that insects cause 
an annual damage of 
about two billion dollars 
this country alone, 
This sum is calculated 
from the known loll of 
$900,000,000 taken by 
thirty- four of the more 
important insect pests* 
For example, the boll 
Weevil exacts an average 
yearly toll of $164,000,000 
T and the corn ear worm 
S w r hich attacks cotton, to- 
^ matoes and corn causes 
e amounting to 
The world 
more than 700,000 
kinds of insects which 
have been named and de- 
scribed and new ones are 
being found from time to 
time. In North America 
there are 50,000 kinds of 
insects, 6,500 of which 
are consistently destruc- 
year after year. No 
one region is especially 
subject to insect infesta- 
tion, Sometimes insect 
pests are worse in the 
cotton belt, at other times 
the grain belt. Natu* 
rally they ore the most 
costly in regions where 
crop values are highest. 
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Cun Opener Serves, as Holder 

Jr 7 FI V 

When Emptying the Container 



A bu L r e, u-erng' can opener as holder. Center t rrmouin; top by turning 
crtifwh. fi uf f nrrr , lifting can from hat water a ttd rcmoinnff rectangular top 

So easy to operate that a child can work it, a can opener 
equipped with a culling wheel moved by lurning a crank 
also serves as a handle to hold the container when empty- 
ing the contents after the cover has been removed. The 
opener works on square or rectangular tops as well as 
round ones. Gripping the handle of the opener closes its 
jaws on the side of the can and converts it into a holder. 
The utensil is suited particularly for handling hot cans. 
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VjY- F Jcrtrmiff. an expert 
namn n + and, below, 
Sep Pdf if? Ji'rvifltf 
lireyhaund, hailed u* 
*«<■ of the greatest 
trotters at all time. 



I^VER since sportsmen first became in- 

^ terested in racing horses, they have 
conjectured on their limit of speed and 
today many turf authorities believe the 
running horse has about reached this limit. 
It is difficult for them to conceive of 
greater race horses in the future than 
Hindoo, Ormonde, St. Simon or Man o 7 
War. Of course, the experts do not over- 
look the likelihood of some super- horse 
galloping to a new world mark at some 
particular distance. But that's not likely 



tu happen often. In light -harness racing, ^ 

however, the peak has not been reached. 
Each season, new marks arc made in the - m 
two and three -year -old races, while at in- ^ 
tervals, some outstanding horse whittles a £ 
second or two off the world’s record. 

Any Englishman who knows thorough- 
breds will tell you Tetrarch, who raced in 
England a few years ago, was the fastest 
horse that ever lived. In seven starts as a 
two -year- old, this horse was never beat- 
en. On one occasion, after being left at 
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of SPEED 

the past, ho overcame a HW-yard 
load to win. Tetrarch was too fast 
for his own good, When he gal- 
loped his legs are said to have 
gone out of control, the hoofs of 
the one cutting and slashing the 
fetlocks and shins of the other. 
His legs were so battered after his 
campaign as a two-year-old lhat 
he had to be retired. 

Perhaps the fastest horse ever 
foaled in America was Matt o* 
War, who set five world’s records 
as a three -year-old without be- 
ing pressed lo any appreciable 
extent. He was a super -horse in 
every sense of the term. A great 
stridor, Man o T War was capable 
of winning ai any distance, in any 
weather, and over any track. 

It has been estimated a running 
horse steps between fifty and six- 
ty feet per second, depending on 
his rating, the distance, and the 
condition of the track. The latter 
is of primary importance because 



f iuy JViti , three -year -old filly, , antf, h r l <t u; , tuJn impor- 
fonf preliminaries to the rati iittitift pfgjin'r xheex 

and oiling the fynmns gear. Correct ilipci are &f 
out standing importance 
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Above, the trotters travel in style, Helen:* the grave of limn 
btetanian, "great father of 19,000 trot term and pacers 



on layouts designed for speed a top- 
notcher can run a mile in 1:35 or better, 



in 1:34-':* seconds, or approximate- 
ly 56 + l feci per Hcctmd, Compel - 
ing against Equipoise in this race* 
the average track horse Would 
have been beaten by more than 
300 feet, 

An interesting sidelight cm 
equine speed is the elaborate 
cinematographic devices em- 
ployed in determining the win- 
ners 3ri close finishes. The latest 
camera takes 165 pictures per 
second, showing exactly what 
happened at the finish line and 
indicating to one- hundredth of fi 
second when the line was crossed 
by a particular horse. Four min- 
utes after the race has been 
clocked, the judges are given a 
photographic print of the last few r frames 
of the race* 



while on an ordinary track his time may 
be four or five seconds slower, Frank 
Menke, sports authority, points out that 
the average race horse is over eight feet 
long with neck stretched out, and if he is 
traveling fifty- four feet per second, he 
negotiates nearly seven times his own 
length in one second. As a four-year-old 
carrying 128 pounds. Equipoise ran a mile 



Strictly speaking, the trotter is an Amer- 
ican product developed and trained in this 
country, Although descending originally 
from the thoroughbred. Messenger, more 
than two centuries ago, trotters and pacers 
have become a separate breed, By nature, 
the light -harness horse is no different 
from any other horse. He likes to gallop 
when traveling fast. Only through train- 






TTn 

POEU LAR 31 ECU AN ICS 



ing can he be taught to trot or 
pace. And an incalculable ana mnt 
of time, patience and money is 
spent each year in doing just that. 

Both trotters and pacers gel ntl 
their stride, When this occurs 
speed and rhythm are lost. The 
trick of getting all the speed pos- 
sible out of a swift harness horse 
and at the same lime keeping him 
from losing stride is one of the 
principal lures of the game. 

The difference between trotters 
and pacers is in their gaits. Tht; 
trotter’s right front leg and kfi 
rear go forward and backward in 
unison. A pacer* on the 
other hand, works his 
right front leg with his 
right rear leg. Normally, 
the pacer is the faster. 

The pacer, Dan Patch, 
negotiated the mile in 
1:5514, Peter Manning, a 
trotter, holds the mark 
for Ids class, 1:56%. They 
never race trotters against 
pacers, however, except 
in Australia ahd New 
Zealand, 

It is impossible for a 
breeder to tell which gait 
his prospect is to follow. 

Frequently, a horse is 
trained for the trot and 
for no apparent reason 
will swing into the pac- 
ing gait, and never trot 
another step. Some pac- 
ers must wear hobbles* 
leather straps circling their legs, to keep 
them at that gait and prevent them from 
breaking or galloping. Others arc called 
free-legged pacers because they main lain 
their "‘wiggling 3 * gait without the straps. 

Mechanical aids and improvements in 
track equipment have been vital factors 
in lowering light -harness speed marks. 

When the sport was young shoes of 
twenty-six ounces were not uncommon. 
This weight on a trotter’s or pacer’s feet 
helped maintain his gaiL Today, however, 
the average shoe weighs about two ounces. 
Over long periods, the racer has become 
more used to its manufactured gait of 

(Continued to page 126A) 



Tap, bandaging a teg. Center, Calumet Evelyn, 
doublc-eaited mare. Bottom, the kitten muscat . 
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Modernistic Diving Tower 

Has Five Concrete Boards 



top by a concrete slab. 
Under each pier twenty- 
four piles had been driv*- 
en deep, and cut off three 







feet below the mud line. 
First the wreckers blast- 
ed off the concrete slab. 
Then a diver washed 
away the mud with a 
high-pressure water jet, 
and cut off the piles one 
at a time with a cross- 
cut saw. The diver was 
in constant danger of the 
piers falling upon him, 
and the tide slowed his 
work by filling the exca- 
vation with mud. When 
the piles had been cut, 
the diver passed a heavy 
cable under each pier 
and, at low tide, the ca- 
ble was made fast to a 
big barge. As the tide 
rose the barge lifted the 
pier; then it was towed 
to deep wat£x-and sunk. 


Ttaiti 



ain-Barrel Boom* 
in Radio Stopped 
by Air Vents 



fourcr of Edinburgh’ \ fu.'rn?mm£ poof ij built along 

modernistic architectural lines with five concrete diving "boards** 



Borrowing ideas from modern archi- 
tecture, the builders o f Edinburgh’s new; 
swimming pool erected a concrete diving 
tower with five platforms, all of concrete, 
"staggered 11 up from the base to the top, 
thirty-two feet high. The diving "boards” 
are broad enough to accommodate several 
swimmers, The pool, fully equipped, cost 
more than $400,000, 



an empty 
with your 



Shout into 
rain barrel 
voice low-pitched and it booms back to 
you. This same "booming'’ from radio re- 
ceivers during speeches, or when an or- 
chestra is playing Iow t notes, has been one 
of the toughest problems of radio builders. 
The dynamic loud-speaker in a radio re- 

much sound from its 
back surface as 



iver Risks Life to Cat Piling 
after Bridge Is Wrecked 



Condemnation of a big bascule bridge 
at Tacoma, yff\^ laffc a yr-lrl^h task for 



a Miver and plenty of problems for the en- 
gineers. After the steel work was cut loose 
and floated away on a barge, the concrete 
pier on which it had rested was a menace 
to harbor traffic. This pier was formed of 
piers set on wood piie^ joined at the 



wood piles, j 
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from the front, and 
this back wave of 
sound Rowing in- 
to the cabinet 
"boomed 1 * like the 
voice in the rain 
barrel. In large 
auditoriums this 
effect can be con- 
trolled by large 
baffles. For the 
small receiver the 
nginegy-s 
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Suit for Stratosphere Flyerj 



solved the problem by sealing the roeeiv- 
,ing cabinet, frofit and back,- so that the 
►wall of the ropm does not add to the 
'“rain-barrel” effect; then placing acous- 
tical neutralizing lubes at the bottom of 
Jthe cabinet so tfyat the back wave from 
t lhe loud-speaker dan flow out of the cab- 
inet in phase with ihe front wave. 



Tested in Airless Chamber 



^ Artists Ink Holder Stays Level 
Vp on TSlt^d Drawing Board 

* Regardless of 

; L the angle at which 

0 his drawing board 

■iS? 1, ^ j is tilted, an artist 

his ink 



bottle upright in 
a holder now 
^ manufactured. 

*Vr:^S side a Bakelite 
container fastened 
flu the drawing board with a thumbtack. 
A small hole is provided to hold the quill 
and stopper when the bottle is in use. 



fLifaxpiicrr which supplies wearer with oxygen 

_ und also protects him from cold 



Herr BpaVrtsh flyer, who expects to use 
the SujI in proposed JU^hts to the strato- 
sphere, made the feat in the airless cham- 
ber and reported he was quite comfortable 
and suffered no ill effects despite the sub- 
zero cold and the rare air in the test com- 
partment during the entire period. 



([Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped^ 
self -ad dressed _ envelope. t 



Thirty-foot electric clock set ip concrete (if Johan- */ 
jtet&urf tiif-porf y- vi*iht*\t#Mftytre 3 r QQQ feet up 
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Tiny Engines on Toy Railroad Burn Soft Coal' 





jEucfr nf fftrw MEremoOrei is copied uiiur a r*ui tfijmc wnJ &urn< ioff Coof fa fimratt vfnu/n m 

j|s borlrr. The tempurnry ” round houxv'' urtii set vp Jurm^ tonwnhan of mot/ef railroad btiildtiTS 

There’s always a good audience when Time Stopper for Idling Motor 
adel railroaders fiSl together. A fleet of ^ g aves p e jj very Truck Fuel 

To stop the wasting of gasoline by driv- 
who let the engine run while the tntok 

stands idle at the curb, an automatic 
stopper ha$ been developed. It is a Umaf 
switch which goes into operation when-* 
ever the gear is in “neutral,” and, after a* 
fixed time has elapsed, turns oif the motor. 
£The tidfe interval is set by adjusting a 



[me. 



RustprooTMaterial Like Iron ^ 
Qfy Made by Smelting Stone ^ 

Smelting stone in an ^M®™Wnrnaph- ^ 
lha furnace, a factory .at Moscow is [tro-v* 
ducing a rustproof material that resembles 
and rings like iron. During experimental ^ 
stages ordinary paving stone was smelled^ 
but the raw material now used is dialxise.^ 
After the heating process it is drawn ofLy 
into sand molds for slow cooling in & ro- - 
tating oven, otherwise the product would ^ 
be black glass. The smelted stone slabs * 
are used as building material, as an acid J 
and heat-resisting substitute for porcelain 
in chemical and electrical industries, amTl 
are molded like metal into water pipi-v 
and -bedplates for heavv machinery. 



ror ihitt U ilh stopper frt htilt 
iJiad fiu*£ spKsitiad t rr^sc 



Flejrfiiir shaft linh, 
* engine whan fl 
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^anyTdi^pe^od^ Landing Gear of ‘ Flying Fort’ 

Teste d ? wt fh°a £*$ •, \» , Proves Strength, in Drop Test 

milk delivery trucks, the 
time stopper saved fif- 
teen per cent in gasoline 
during one month and it 
is expected to result in 

less motor wear also* 

*- r 
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Scroll Saw Pivots 
in Double Frame 
Fixed on Bench 



Guiding a scroll saw 
that moves and pivots 
■ freely in a double frame 
is easy work, for the op- 
erator is relieved of at- 
tention to the position of 
the saw and is able to 
concentrate on the pat- 
tern. The inner or saw 
frame allows clear vision 
of the work, and pivots 
within the outer frame as 
the blade follows curved 
lines. The outer frame 
moves up and down with 
the saw. The entire unit 
clamps on the edge of the 
work bench, and there is 
a removable clamp which 
holds the work in place. 



Landing 



gear of bombing plane in thirty- foot jig ready for drop ten to 
prove U* strength tflrfjr-fon impact 
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Load factors of the landing gear to be 
installed on the giant four -moto r Boei ng 
bombers being constructed for iKeTTnHed 
Slates air corps are determined with the 
aid of a huge drop-test jig thirty feet high 
and constructed of steel on a cement foun- 
dation. Loads are placed on a moving car- 
riage guided by large ball bearings fitted 
around a track w T hich runs the vertical 
length of the jig. Tests have shown the 
landing gear for these '‘flying forts" will 
withstand a load of about eighty tons as 
compared to the bomber's gross weight of 
sixteen tons. In these tests, a load of 
16,000 pounds was placed on the jig car- 
riage and dropped two feet to produce an 
impact on the one wheel of approximately 
forty tons. Thirteen of these,. big, speedy, 
g-range bombers are being constructed 
the air corps. . r 
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[> ECENT photographs taken 
from an altitude of 72,395 
Feet and depicting the earth as it 
appears from the stratosphere 
show the modern possibilities of 
aerial photography, which had its 
beginning about 1918 when an 
inventor first applied the throe 
principles that aerial cameras 
must be as accurate as fine scien- 
tific instruments and as rugged as 
any other piece of aviation equip- 
ment; that camera parts must be 
standardized and interchangeable, 
and that distortion may be obvi- 
ated by the use of between- the- 
lens shutters. 

By the use of modern tight met- 
als and through progress in mok- 
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airchild aerial camera far taking Vertical pictures, and a view of 
Riverside Drive i/t New York as recorded by the flying photogra- 
pher and' him aerial Camera 
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Making on 
shat M- 1 t t /■ 
cimrra over the 
side etf the plant!. 
Vertical shots are 
faftcfi through u 
well in the floor 



ing standardized, interchangeably parts, 
aerial cameras have now been developed 
into scientific instruments with rugged- 
ness and accuracy as great as the finest 
astronomical or geodetic survey instru- 
ments* Certain conditions make aerial 
photography entirely different from other 
photography. The camera operates from 
a moving support which vibrates and there 
may occur a deviation or “crab” of the 
longitudinal axis of the airplane from the 
line of flight* Light filters must be used in 
order to penetrate aerial haze, Atmos* 
pheric conditions vary* But aerial cam- 
eras have gone with Admiral Byrd to the 
South Pole, with Wilkins to the North 
Polar regions, with expeditions into Peru's 
high mountains, the tropical Amazon re- 
gions, and Yucatan, and have been used 
for mapping areas in Alaska and Porto 
Rico, Cameras had to he developed that 
would operate with equal efficiency in 
polar cold, tropic heat, desert aridity or 
seacoast humidity* 

In order to keep the proper adjustments 
and to balance changes because of con- 
traction or expansion in each metal, sev- 



VlVw at the Empire State building in New YWI* C ity 
made euitfi aerial camera, A Special ,f skyscraper 
camera *1 elimiwitws the ** leaning 1 * effect 



rq'j clifnianti 



enleen different metals have been used in 
the shutters. Careful tests were made to 
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ascertain the range of shutter speeds that 
would meet all requirements* and the 
elimination of useless speeds permitted 
simplification of design and increase of 
ruggedness and reliability. Two types of 
shutters are used. The focal plane shutter 
consists of an opaque curtain so arranged 
in front of the film that il will travel from 
side to side across the face of the film* 
successively exposing the various portions 
through a slit in the curtain, This type is 
recommended for oblique- view photogra- 



phy and for mapping operations of small 
and medium scope. 

The be twee n-thc- lens shutter consists 
of overlapping leaves arranged between 
the elements of the lens and opening so- 
rapidly that less than one -thousandth of 
a second is required for clearing and clos- 
ing. As this type eliminates distortion it is 
of particular importance in connection 
with mapping operations and military in- 
telligence photography. 

Light filters are used to select certain 




jidfiW t'juti' oi a iriueier in .AiajrAki, shriu.-mg a pfaite in flight ii&eu? if, anJ an afitnjue ^rfnitu^raph 

tatuin il-jJ/i n Fairchild aerial camera 




Eight-Seated Car for Touring 
Travels on Highway or Rails 



wave lengths oi light and to re- 
ject other bands of color from the 
light arriving at the lens. In one 
picture taken from the strato- 
sphere, the camera was able to 
photograph the horizon 330 miles 
away, and to show the earth’s 
curvature and the boundary be- 
tween the troposphere or “dust 
sphere" and the stratosphere. Be T 
cause of the filter placed in fnTiV 
of the camera lens and a parlicu- 
lar type of infrared sensitive filtfft 
N no visible light reached the film 
* and the photograph was taken 
% wholly by means of light the hu- 
man eye could not see. 

Since at the higher levels the 
air is more even and there is le^ 
£ danger of “bumping," the picture 
planes usually fly high. To get 
clarity of detail in high altitudes 

T l ^ I Continued Ip pa^e 114A> 



Hauling up wheels* the driver oi this eight passen- 
ger ear steers au>up (rent to highway onJrubJiM r flrsst 

r 1 ' ^ ^ W . 

Wile rover the highway or raiKTeaal ine 
latest thing in aufc&motivc transport /will 
take you. It is an eight-passenger car'that 
roams over the highways on pneumatic 
lires, or, at the touch of a lever, drops its 
flanged wheels down and speeds along 
the railway. It is equipped with small ta- 
bles suitable for writing, for games or 
dining, and an electric refrigeration sys- 
tem is available For Touring. * \ 



Auto with Rear Engine Carries 
Baggage under the Hood 

Spare tires and luggage are carried un- 
der the hood at the front of a streamline 
rear-engine automobile produced in Eu- 
rope. The car has an eight-cylinder, 
V-type, air- cooled motor, makes a speed 
of 100 miles an hour and provides ample 
room for six passqjigc/s. jl i 



Leather Case for Cartridges 
Speeds Up Target Shooting 

Target practice - ■ rr- A afc . 

is speeded up by /jd M 

Li - 1 1 1 j eylindrieLii 
v. ! . ■ Lmiimirii- 
i inn i . c with a r t 
/. i f 4 m r fasten or, 

The leather case ^SbBQI 

con lams a plastic fllM 

block with holes 

to a c commodate 

fifty 22-caliber 

■ ’ a i' l r i d g e s in ijj 

Li, roup s five . Th o 

cartridges are ^ 

held upright so 

they are easy to pick up. A slot under the 
block provides space for a roll of gummed 
t a rgj’l- latching tapf. 



Buck and side views oi rt? ur- en *; mf i«r 
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Hunt for Hidden Radio Set 



■‘ . *- 

because the rays reveal hidden 
defects- X-rays have helped to 

Is Sport for Short-Wave Fans solve problems m connection with 

ceramics, concrete, mica* coal, as- 
bestos* foods, tobacco* plastics* 
paper, leather, wood and other 
materials- In building the giant 
hydraulic penstocks for Boulder 
Dam, 270,000 feet of X-ray film 
were used for examination, of 
welded joints. Radioactive sub- 
stances* such as radium* which are 
-more powerful than X-rays, are 
being employed for non-destruc- 
tive testing of materials, 

}LTl 
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Equipped mtJi portable receiving set, tut ? participant * irt nfii - 
arc trying tn locate hidden transmitter 

Amateur radio enthusiasts have invent- 
ed a new game — a hunt for hidden 
sets. Told t hiit a short-wave transmitter 
is hidden in a certain area* groups of 
fans converge on that section at the ap- 
pointed time and, with their portable 
ceivers, try to locate the concealed sender ^ 
from its signals. In one organized bunt iri^ 
a wooded area near Kirkland. Wa sh.* two 
short-wave sets a quarter mile apart con- 
fused the hunters and it was nearly t\v 
hours before the hunt ended. 



Gem Cutter for Amateur 
Aids Fascinating Hobby 

Anyone can make gem cutting 
his hobby with a tool now avail- 
able for amateurs* Invented by a 
Missouri man who 4 ls an enthus- 
iastic amateuiF'lJus molur- driven 
tool has a faceting attachment cal- 
ibrated for culling two types of 
gems* locking the stone in position 
to cut oa ch facet. In is designed 
for home or club use, and also for 
teaching classes in geology, min- 
eralogy, and vocational and man- 
ual-training work* Only one type 
of abrasive is required, and the 
cutter is furnished complete for 

gems. 
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X^Ravs Test Many Materials 
W for Hidden Defects 



Looking inside of all sorts of material's 
is becoming a common task for X-rays. 
Foundries and welding shops use the 
equipment to control and inspect metal 
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Diesel Engine Air Liner Convertible for War 

*£>>- b?“ 




German passenger-tarrying a$r titter driven by Diesel engines i «f- Jatu cmh The bta ship i* said fo be 



convertible for war purposes with Very little alteration 
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Driven by Diesel motors at low cost, the 
latest German passenger- qjirrying air lin- 
er is said to be convertible for war pur- 
poses. It uses crude oil, residing in eco- 

Germ- Killing Rays 



ng in et 

P L 



nomieal operation. Other features of the 
big ship are the passenger compartment 
arrangement in the base wings and the 
two pairs of landing wheels. 
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Mold spores and hacteria 
which contaminate foodstuffs 
spoilage are exterminated with invisible 
germicidal rays produced by a radiation 
lamp developed recently by the Westing- 
house Lapip company. The germ -killing 
lamp consists of a slender glass Lube con- 



terilize Afr and Stop Mold Growths 

the air small quantity c i special 

cause When electricity 



yf 



of sAnpes fallen by which emit invisible 



gas. 

is passed through the 
gas, ultraviolet radiations of a type which 
do not produce sunburn or blistering are 
given off. These rays kill germs although 
the lamp operates as a "cold" source, Its ^ 
temperature being only a few degrees * 
above its surroundings. Many industrial^ 
applications are expected to be found for * 
the lamp, including the sterilizing of air^ 
passing through air-conditioning systems, ; 
preventing mold on the surface of meats 
aged at - relatively - high* temperature and 
high humidity, and retarding the growth 
of mold on bakery products. Because meat 
‘can be aged faster and at higher tempera- 
ture with the aid of the lamp, there is a 
possibility that in future it can be “ten- 
derized” while in transit between Chicago 
and New York. Exposure to the rays 
lengthens the mold-free life □£ bakery 
products by as much as two days, tests 
have shown. The lamp also may be found 
useful in Insect control as the radiations 
repulse fruit flies, roaches and grain wee- 
vil which refuse to enter the area of ex- 
- posure, and even house flies are killed ^ , 
exposed long. The lamps are inexpensive, - 
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genriiejiM myt to hut mold growths both in first cost and/Th operation. 
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imbers Scale High Spires 
in Yosemite National Par 



oped bvDr^Oi 
the Ca rnegie 
Tfl Washington 
paratws*iJlVOlve±i a whirl- 
ing disk, rotating 1,350 
limes per minute, which 
passes through art area of 
ionized air from a corona 
discharge and carries the 
electrical charge to the 
storing terminal There is 
no rubbing contact, and 
the only wear is the nor- 
ma! wear of bearings and 
disk shaft. With his com- 
pact equipment Dr. Dahl 
p reduced 220,000 volts 
'Slid currents of ten to 
thirty milliamperes* For 
mill ion-volt charges sev- 
eral disk units could be 
linked in tandem. This 
generating system offers 
a way to develop cheap 
voltage for breaking 
down atoms. 
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Hashing Bulbs Test 
Accuracy of Watch 
in One Minute 

If your watch is losing 
ten seconds a day, you 
can detect it in a minuted 
observation with an elec- 
tric timer u r hich utilizes 
sixty-cyeic alternating 
current. Flashing neon 
bulbs synchronized with 
the movement of the balance wheel tell 
the story. The watch is placed on the reg- 
ulating table with the balance wheel vis- 

t le through the eyepiece of the timer. If 

^ beating five 
g times to the second, 
the timer's neon 
bulbs are set to 
Hash at that rate, 
regulated by circuit 
breakers connected 
with the shaft of 
; : ■ the s y n chro n o u s 

motor. By turning 

a knob* neon bulbs 

a nd bain n cc-k hee 1 



r W K&-L wirvLJK. 

V muermity at California ^timbers atop the Cuth^drat Spins in 

in four hours 



d the 2,1 IS- foot shaft 



Wh i 1 e vacation i siswa tcTjprl Tnmrej Ch - 
less suspense from it he valley below, tpree 
Unl vers t ly o f Califo rnia climbers recently 
scaled the nccdle-likc rock formations in 
Yosemite national park known as the 
Cathedral Spires* The climbers* training 
for an expedition to Mount Washington* 
conquered the 2,115-foot shaft of rocks in 
four hours* Their stay on top, however, 
was cut short by a sudden snowstorm. 



High Voltage Generated by Disk 
Jl with Few Wearing Parts 

Iligh voltage at low cost is the promise 
of an improved generating method devel- 
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are brought togetner so 
that the image of the 
wheel through the eye- 
piece is distinct* If it lit 
indistinct after one min- 
ute, the knob is turned to 
right or left until it is 
again clear* indicating 
lights and balance wheel 
are synchronized* Then 
the dial reading shows 
the minutes the watch 
is gaining or losing in 
twenty-four hours. The 
minute dial is subdivided 
into ten-second divisions* 
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T^sii Broadcast from Train 
by Philadelphia Symphony 



■fir* 



Junk Pile Supplies 
Parts for Tractor 
for Light Work 



Some old automobile 
parts and a reconditioned 
one and one-half horse- 



power engine were as- 
sembled into a small trac- 
tor by a California maa 
who started out to build 
the vehicle as a plaything 
for his son* then found he had done such 
a good job that he uses the tractor to pull 
light loads on his farm. The front and rear 
axles of an old car were cut down to the 
desired width and a junk auto frame also 
was cut down for the tractor* Two trans- 
missions between the engine and 
tial givadhe 



fruira. The tfof WOM fitted up a* a jtmJia 



Denver people heard the Philadelphia 
symphony orchestra coming to that city 
for a concert long before the musicians 
arrived. While the train carrying the or- 
chestra sped westward, the musicians 
broadcast a concert from the baggage ear 
which was fitted up as a combination stu- 
dio and short-wave transmitting station. 
Receivers were installed on a 200 -foot 



grain elevator at the city limits and on the 



' f! - #>oi if of the Denver union station* both con- 

^ to the control room of KGA in 



Denver by special telephone wires. 



S * n .1 / / tractor Cormfriiffid' of oU nut a purt,\. If^dots 



Quinini^ (^onyoy^^s Tasteless 

Taifefdfes t)3mine^s being pi'ocluced in a 
compound for which a patent was granted 
recently. It is made by combining quinine 
with a naphthalene compound. In the 
naphthalene compound there is present a 
chemical related to acetic acid* which 
found in vinegar. The chemical union be- V 
tween the quinine and the naphthalene, 
compound takes away quinine's bitter^ 
taste* it 

Tlti 




Shooting winter scene in a re/fij^ernf erf studto with temperature below 
freezing, rVofe f/ie uatrheud refrigerating ptpm# 



I\ r HEN a motion-picture director wants weather — 
’ any kind of weather from a sandstorm to a sirocco 
—be orders it just as you order an ice-cream soda. On 
the Twentieth C^i]lurv-FY>Y I pi he sends for Lou Witte, 



'Lou, 1 he says, "I want a rainstorm with a heavy win 
i Stage 4 this afternoon. And I hope that you'll b 
le to arrmi^j? for & good, blizzard onjJ^ Alaska jsetc 

h. iJ , > i> xft&o y>j£T lAtJajk 






MOVIE WEATHER 




the morning/’ If yon should visit Stage 1 
you will find the actors wearing slickers 
and rubber boots. In Hollywood the 
weatherman makes the weather behave 
and rain and snow can be turned on or off. 
As soon as the actors and technical staffs 
are ready the director raises his hand. 

“Okay! Start the rain," he says* "Hard- 
er! Now give me the wind. Make her 
howl!” 

The stage lights are softened so there 
are no hard shadows, and rain begins to 
drum on the stage lloor, To the camera 
tiic scene appears to be a small town street 
on a rainy afternoon. Mud puddles begin 
to fill with water as the wind drives the 
rain slantingly across the street. 

Every detail of this man-made weather 
was worked out with engineering accuracy 
ahead of time H Water pipes strung across 



Grace Brodtey watef irng property man r**forc a rrut 
icicie in ritriitrttld jtfudia. Below, itcue rain for 
*‘The Green Paxturc& w ' 
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the top of the singe provide? the rain. The 
water pours down under ninety pounds 
pressure to duplicate the force of a sud- 
den shower. The tiny nobles are of a 
special design to eliminate the slightest 
Hiss that might be caught by the sound 
microphones- The wind machine that can 
create an artificial hurricane of 100 miles 
per hour is also soundless. In pictures the 
scream of a gale is duplicated with a pad- 
dle wheel that gives oft an eerie howl 
when it is whirled in the atr* 

Recently Witte was called upon to du- 
plicate waves that dashed against a rock 
sea wall while a tropical storm raged 
overhead — all inside a sound stage* The 
scene was to show a gun crew firing a 
cannon from the low rock parapet of a fort 
while the waves beat over them. 

“For this scene,' r Witte recalls, l, we used 
nearly every weather effect in the hook. 
A large tank of water with the parapet at 
i me end represented the ocean. A wave 
machine that consisted of a huge wooden 
paddle produced the effect of normal surf. 
The paddle was pulled up and down in the 
water by half a dozen men at one side of 



Biisxard fan in Twentieth Century-Fox studios which 
is used in creating jform effects. Bela Ltij applying 
minera! oil perspiration to actors at Paramount 
studios before they fate the cameras 
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the camera. Now and then a large wave 
that* nearly engulfed the gunners on the ' 
^ocky ledge was produced by tripping the 
Agates of large spill tanks that released 
thousands of gallons of water at the same 
instant into the tank, We had a long baffle 
board at the base of the parapet that pro- 
duced realistic spray when we turned a 
fire hose against it. 

^Meanwhile, of course, rain was beating 
down from overhead. Wind gusts were 
Created by large turbine fans. Occasion- 
ally lightning flared up, created by pulling 
the electrodes of a high voltage spark gap 
apart. The gunners shot blanks from their 
cannon to produce the noise and smoke of 
actual shots. The fog and clouds in the 
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Slower shooting a slrfora af artificial nrww rtiwJt of 
crushed ice over 0 irtaUie set 



scene consisted of vaporized mineral oil 
ejected under pressure from fog machines,” 
The electric lightning machine is not 
powerful enough *for exterior scenes and 
when Witte is asked tr> create a lightning 
Bash out-of-doors he sets up a device that 
blows a charge of aluminum powder past 
the flare of an open pilot light. The result 
is a momentary but brilliant Rash. 

At Warner Brothers full-size marine 
storms are created in a pool that holds 
4,000,000 gallons, A motion-picture ship 
is anchored in the middle of the pool. Its; 
center resting on a universal joint. Then 
it may be rocked by hidden wires operated 
offstage. Two storm towers, one on cach^ 
side of the ship, are manned by crews of ?*, ► 
men who operate dump tanks that spill, 
floods of water alternately toward each 
side of the ship. * 

Few screen stories call for exactly the * 
same weather conditions and the Holly- 
wood weather makers must be ready to 
reproduce almost any natural phenome- 
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Wood-Veneer Steel Tabl 

to Bums 



venTor^ say^ig'^Tfippage of output as a re- 
sult of th trace um illation of solid deposits 
of wax or inorganic salts in the pores of 
oil -hearing rock. The chemical mixture is 
intended to dissolve these deposits, thus 
releasing more oil, and to eat new open- 
ings in the rock, increasing the number of 
holes or pores,, One advantage of the mix- 
ture is that it remains inactive until it 
reaches the clogging minerals, thus pre- 
venting corrosion of oil-well machinery. 



eryious 



Voice Alarm for Fire Stations 
Replaces Old Gong System 

Invented by two radio technicians, a 
r> v. voice-alarm system for fire stations 
has been installed at Bridgeport, Conn. A 



signal over the systemls Beard by r ~we£y 
man on duty in ail stations, instead of go- 
ing to only one man at a telephone and 
' Then being sounded by the old hell system. 
The central control desk is located beside 
the telephone switchboard at headquar- 
ters. In addition room units are located in 
each station for receiving signals from 
the central oflin- microphone. When an 



Stget under uidoi ifti i fin tc s heat so fast Unit 

lighted cigarette does not mar finish of table 



So highly resistant to burns is a wo" : 
veneer table introduced to the furniture 
trade this year that a burning cigarette 
can be laid on it without marring the fin- 
ish. The veneer, one eighty-fifth inch thick, 
is laid on a twenty -gauge steel core. The 
steel dissipates heat so rapidly it protects - 
the wood from charring. 



^ jnpDrid Up” Oil Wells Revived 
y l by Simple Chemicals 

* Sitnple chemicals, such, as hydrochloric 
-n# acid and sodium fluoride, when properly 
■^^emulsified and injected into an oil well, 
^ will revive spent or “dried up” wells, A 
covering a “process for increasing 
the productivity of wells” has been issued. 
What tappens to many oil wells, the in- 



Sendmg uuf fire aluritf 
to nli rfa(icre£ by mean* 
of new voice system 



alarm comes in by telephone, a siren 
sounds, placing every man on the alert in 
every station. Then the dispatcher deliv- 
ers the alarm, giving the location of the 
fir l and the jftomWn i es due to respond,* Ip 
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Three -Wheel CarTra<ueh 
Sixty Miles to the$ 



the event of an alarm 
from a street corner box, 
the dispatcher sends the 
signal with the announce- 
ment: “Alarm coming in 
from box (giving the 
number). Covering com- 
panies respond." The 
system may eliminate 
confusion over similarity 
of street names because 
all firemen will hear the 
alarm instead of only one* 



Photograph Is Seen 
as if Enlarged 
in Cabinet 

To show exactly how 
your snapshot would ap- 
pear if enlarged* a photo- 
enlargement demonstra- 
tor has been developed. 

You simply open a small 
door, place your print 
against a glass, close the door and press a 
button lighting the interior. Looking into 
a hood you see the original photograph 
enlarged by three diameters, or nine times 
its area. What the observer sees is a pro- 
jected image. Two 200 -watt lamps in met- 
al tubes illuminate the photograph, its 
image passes to a mirror and is reflected 
through an £.4.5 lens to the white screen 
seen through the hood. 



ThfCC^whtettd auto which Weighs 9SO pounds, travels sixty/iniles 
gallon of fuel and gad seventy mite* pd h 



Californians were intj^gued recently by 
a three-wheeled spAtbmobile in which a 
Vancouver, IxX\ r couple are touring this 
counfryr "Such cars are used in England 
to circumvent the heavy taxes assessed 
against four-wheeled vehicles. Weighing 
only 950 pounds, the car travels sixty miles 
on one gallon of gasoline and has a top 
speed of seventy miles per hour. 



PluCrtig photagraph in cnbincf ortd preji*in^ i button 
}'C(( see it in mirror as H ^enlarge d nine fim<i 






Son" Dictionary Indexes Tunes 
by j(Contour Map” of Melody 



electric bulb that is the latest product of 
the research l a bora Lori es. Its purpose is 
the destruction of bacteria to protect pub- 
lic health. Somewhat similar to a large 
house lamp, the steam bulb has a copper 
coil set like a hood over its tungsten fila- 
ment Both ends of the bulb are sealed, 
one end by the usual base holding the fila- 
ment, the other by a metal door to which 
is attached, Inside the bulb, the copper 
coiL Intake and output ends of the coil 
pass through the metal door, and water 
runs through the intake. The filament 
reaches a temperature of 4,000 degrees 
Fahrenheit and the copper coils, welded 
with silver, would melt if left dry a few 
seconds. The steam jet, about the size of 
a pencil, is ejected at a temperature of f>0Q 
to 7 d0 degrees for sterilization purposes. 



Light Tube * T Sees M Electrons 
and Aids Science 

Study of electronic phenomena is sim- 
plified by a tube developed recently in the 
laboratories of the Westinghouse Lamp 
company. Electrons, whose electrically 
charged particles are important factors in 
the atom and exist In all matter, can be 



DrLhik te m* only with thine pyo*. 

inventor of melon fy dictionary tXptainM Air method 
of indejcijiff liunff by it* “contour” 



1 



If the latest popular song hit is a “steal” 
from some melody that was the rage in 
the "gay nineties," a scientific song dic- 
tionary recently invented and compiled by 
Dr. Sigurd B. Hustvedt will de tect the 
plfltf i 1 1 Hustvedt, professor of 

English at the University of Califo rnia at 
Los Angeles, deyisetl a card index ol tunes 
jjoaffif! upun4he “contour map" of the mel- 
" ody.' The rising and falling pitch of the 
tune is represented by symbols. For cx- 
ample, the opening line of “Drink to Me 
* Only with Thine Eyes" would be repre- 
sented in his index by “12BAB2.'' each 
: character denoting a melodic interval, each 
number an ascending interval and each 
letter a descending interval. The purpose 
of the dictionary is to prevent plagiarism 
■ and help simplify cataloguing of music. 

;rd * 






Steam So I lot It Burns 3 J aper 
Generated in Electric Bulb 
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Steam so hot that it chars paper to black 
is generated in the copper coil of an 

J 



Di -HI Lrti.it rating effect which naqtfncf An* on tf/qc* 
, frws, iVofc chans* in path of fr qht 





seen by the tube, A Fluorescent 
coating on the plate in the tube 
emits visible radiations when the 
electrons strike it, giving evidence 
of the presence of the particles. 

The fluorescent plate has lumi- 
nous bands of varying width. As 
the voltage on the grid is varied, 
the number of electrons passing 
through is changed by a corre- 
sponding amount, in turn result- 
ing in changes of the light bands 
on the plate. Tf a large number 
ot the particles is permitted to 
pass the grid, the entire plate be- 
comes luminous. Since they are 
extremely minute, the electrons 
passing through the plate, which 
is two by four inches, number in 
the billions, A magnet held along- 
side the tube affects the path of 
the electrons. In comparison, 
holding a magnet alongside a sim- 
ilar tuhe in radio transmission 
equipment would garble the mu- 
sic and voice. Electronic tubes arc 
used for sound amplification in 
loud-speaker systems and for reproduc- 
tion of radio waves into audible tones. 



Tall, rectangular windows fend modern accent to n cut church 
at Manchester, England. Baptismal font if fhnum above 



Bold departure from the traditions r*>f 
England’s great Gothic cathedrals is the 
ncW Church of St. rhri^tnpfipv at -Will- 
ing tonSyrftftan chester, built^ n the modern 
arcbitn-Lufal style. Its winSows are lofl^ 
rectangles admitting long shafts of light, 
jn striking contrast with the familiar 
stained-glass -windows of ancient as w r ell 
as most present-day churches. Absent, 
too, a£E-.Gothic carvings and filigree. 



Thumb Brake on Casting Reel 
Helps Angler Hold Big Ones 

Big ones don’t get away so easily when 
the fisherman has a thumb brake on his 
casting reel, A reel developed recently 
requires only the pressure of one thumb 
on a beveled flange to hold the line, leav- 
ing the hands free to play the rod. 



Daylight Developing Tank - 
for Miniature Films ; J 

Thirty-five millimeter film used in the - 
“candid** cameras can bo de- 



miniature 
v cl oped, washed 

and fixed in a 

small daylight 

tank which obvi- .-fc- ^ 

ates the use of a 

dark room. The |Tm| JjljSF * 

film is placed in a il ' MaR’ 

small chamber , 

just the sir.e of its 

magazine, and is wound into a larger tank 
by turning a milled knob. Even develop- 
ment is assured with little chance of 
£crat£hing. The tank is of Bakclitc, 



Fisherman check* line by preying right thumb 
, agn/Jist flange of rcci, which acfr as frfphi 
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miles per hour even on the 
short tracks. They ride 
part way around and the 
machines drag them the 
rest of the w T ay because 
the quickest way to make 
a turn is to broadslide 
sideways and let the left 
foot and probably the knee 
drag in the dirt, Racing 
motorcycles have no ped-* 
als on the left side. 

Spills are frequent be- 
cause the drivers ride in a 
cloud of dirt* rubbing el- 
bows and handlebars. A 
hole dug in the track by 
spinning tires, a pile of 
soft dirt brushed out of a 



/Itorr, hanging Ip a m-crcr/ifne 
that has leaped into air dur- 
intf fiiil fJj'j-nij. Right, a spec- 
tacular truth 



'T'HEY call them ‘'murdercydes” because 
* it is one of the toughest sports in the 
world. Faces are only a few laps because 
no one can stand the terrific punishment 
for long. Most riders average an accident 
pn week and sometimes a race is called off 
because everyone in it has wrecked his 
machine. 

Riders hold on mainly v/ith a “knee 
hook" on the right side that keeps them 
from being tossed over the handlebars if 



hole, or a slight misjudging of a slide may 
cause a pile-up any second, A rider also 
must be prepared to “throw” his machine 
any minute. If someone spills in front of 
him and there isn't room to go around, the 
only thing to do is lay the machine right 
down in the dirt. It lakes nerve to do that 
at fifty miles an hour but it usually pre- 
vents a more serious crackup. 

Motorcycles are a little faster than the 
midget automobiles that race on the same 
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cm, ct Motorcycle 



Start of a road race afld a driver attired in goggles^ crash fietmet, fteau_y 
gloves and jacket which protect him to tQiric client from injury urhen he 

encounters trouble 



one-fifth or one- quarter 
mile tracks* The riders 
have little protection be- 
cause they are mounted 
on stripped- dawn skele- 
ton racers* In spite of the 
heavy armor he wears, a 
rider rarely Finishes a 
race without some marks. 
Gravel thrown by a 
machine in front pounds 
through the leather jack- 
et and heavy sweaters* 
He protects his head with 
a composition crash hel- 
met padded on the in- 
side with sponge rubber* 
Heavy goggles sometimes 
broken by the flying 
gravel go over his eyes 
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five spills in the five- 

month summer racing 
season. Not many o£ the 
wrecks are serious hut all 
of them are spectacular. 

Sometimes a rider takes 
a spill and holds on to his 
motor while it tears up 
the dirt. Then he throws 
a log over the saddle and 
is back In the race al- 
most without a pause. If 
he overslides and finds he 
has spun around* a burst 
of the throttle kicks the 
machine the rest of the 
way and he starts to make 
up lost lime* Occasional- 
ly a rider going into a 
turn has so much mo- 
mentum he slides into ihe 
vertical crash wall and 




Drivers ** plowing ground*' on a furrt i"rt a toad roF( and, ifiree Jm^rs 

on heavy motors rounding a cur vs during a ratv 



and the rest of his face gels some protec- 
tion from a rubber mask that tucks under 
the goggles. A set of goggles may not last 
through a week of racing because of the 
sandblasting action of the dirt. 

The riders wear gloves, leather pants 
and heavy knee-high boots. Leather Haps 
fit over the laces to keep them from being 
cut by the gravel. A steel toe and sole fits 
over the left boot and on his left knee he 
wears a pad built up of leather and sponge 
rubber. This outfit usually protects him 
from anything more serious than sprains 
and bruises. Most riders average twenty- 



rides on it in a horizontal position. The 
chances are he will spill off the wall but 
a rider with good control may get back to 
the dirt without losing his place. 

Miny Wain, crack Pacific coast rider, in 
seventeen years of competition has had 
nearly 200 spills. He finds it hard to pick 
out his biggest thrill. 

“It must have been in one race when 
someone suddenly lit on my back and 
wrapped his arms around my neck,” Wain 
recalls. “It just about scared me out of 
my wits. Coming out of a turn, I had 
hooked my pedal into the front wheel of 
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another machine and had stalled to cirag 
it down the (rack. I thought my motor was 
acting sluggish but didn’t know that I was 
pulling another one. The other driver 
stood it for a few feel, then jumped out of 
his seat and landed on my back. We land- 
ed in a big pile in the middle of the infield.” 




If takes courage to race 
a motorcycle but 
alone doesn’t win many 
races. Just as important 
is the ability to think 
fast, judging slides, spot- 
ting holes and getting 
through them and dodg- 
ing wrecks. The pace is 
so nerve-racking that 
even the best riders have 
their a l u in p a. A rider 
may win consistently for 
a week or two and then 
slow down while some- 
one else takes the lead. 

D uring the first few 
races on a program the pole position is 
usually best. After that the drivers ride a 
lit Lie higher because they have swept the 
surface gravel away from the rail, leaving 
a surface too slick for controlled “broad - 
sliding.” Wain gets around a track fast by 
making two sharp corners at every turn 



mat or eyrie runnitiE wJ ild during a /ii/f'Cliniliirrjf eonft’Sf. Below, 
rider ( /iruyjj jfij ft is machine to prevent pitinf into utrerft 



instead of one wide slide. He drives to 
the end of the straightaway wide open, 
then throws the motor sideways and shuts 
ofT for a second. This skids the machine 
around and he makes a short straight dash 
across the turn of the track. Another sharp 
{Continued to page I34A) 
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elicopter’s Wing Revolves 

after Ship Leaves the Ground 



most accidents do not occur at 
high speed, there is an indication 
that the more serious wrecks hap- 
pen at excessive speeds. For the 
protection of inexperienced, 
youthful drivers, the governor is 
recommended by safety experts. 
One governor now available has 
a lock and key for the dual pur- 
pose of adjustment and for posi- 
tively locking the entire mecha- 
nism against tampering. So far as 
gas mileage is concerned one small 
eight -cylinder automobile, tested 
on the proving ground, obtained 
nineteen miles to the gallon at a 
speed of thirty-five, but only four- 
teen miles per gallon at sixty. 



Frame to Exhibit Picture 
Combined with Album 

Snapshot album and picture 
frame are combined in a unit now 
offered for amateur photographers. It is a 
twenty-page book with spiral binding and 
a leather frame into which the album can 

be inserted, open to any picture it is dp- 

sired to exhibit* Thus the album may be 
used on desk or wall to show a full-page 
enlargement In handsome frame. To fa- 
cilitate mounting, small stickers gummed 
on both sides are available. 
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Vcrtipiaftv is designed fo haVer rn air *u, r 

tfhtch rotates after cmnin/t attitude 
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Equipped with upper wing which is rigid 
for the takeoff and which revolves later to 
-support the craft In the air. a new heli-> 
“copter is ready for test flights. Called th% 

■ vertiplane, it c losely resembles an air- 
prime, Tile difference is noticed when 
upper wing begins to rotate. The ship is 
■expected to make almost vertical takeoffs 
and to hover In the air* The upper wing is 
twenty feet long and the lower one twen-« 
ty-five feet. A 125-horsepower engine 
supplies power. 



Motor Governor Saves Money ' 

■ **] 0 \ and Reduces Danger V 

By equipping the motor with one of the ^ 
efficient, virtually tamper-proof governors^ 

now on the mar- 

© ket, the owner qf ^ 

truck, bus or au- ' 
tomobile can save h 
money and be c- - 
tain that the vc^ 
hide is not oper- ■ 
a ted at excessive 
speeds. It is x tr ~ ^ 
known fact that N 
better gasoline 
and oil mileage will result from operation 
below forty miles per hour* Above that 
point* tire wear is much ireatefj While 



Photo album catt i?e opened to any pafi - C end slipped 
ifljto frame to exhibit picture on ^csfc or wtftl 
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“Spider” Truck 



% „ j. 

Like a huge spider 
pouncing on its prey, a 
long-legged truck used in 
pipe- Laying operations 
crawls over its load and 
hugs a 33,000-pound sec- 
tion of pipe with steel 
straps sapped from its 
“belly.” Then this tall 
tractor carries the pipe to 
its place inline, straddles 
the ditch and lowers the 
section into the trench. 
Its front wheels turn, and 
its “hind legs 11 move on 
tractor treads driven by 
chains leading lu the shaft 
of the engine, mounted 
on the platform. The op- 
erator rides behind his 
motor and drives the 
tractor like an automobile* 

to 



N l C S „ 369 

_L 

Ditch to Lay Pipe 



Tractor fln alift* cornel iieupy pip* mr a timg* Notice the crfmiri drwe tor 
the rear tractor tread m leading to engine mounted <in lop 
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Gasoline Mileage Gauge Analyzes Efficiency of Motor * 



Installed on the windshield directly in 
front of the driver, a small gasoline mile- 
age gauge serves the additional purpose 
of analysing the automobile engine. The 
gauge has a red indicator which shows 
the mileage received by different methods 
of driving and under varying speeds and 
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Dial on ufirtdshicld shoaft operating efficiency of a uto 
l it uqrirws driving speeds arid conditions 
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conditions. By driving the car in such a 






manner as to keep the black indicator in 
the position marked “Good" or “Very^* 
Good.” the gas mileage will be improved* 'y 
Steady, fast vibration of the black indi-^,4 
calor reveals bad points, weak spark plugs,'-** 
defective wiring or loose connections in* 
the ignition system, A periodical or un- ♦ 



n 



even fluctuation of the indicator is evi- ^ 



i nee of improper adjustment of the car- ^ ' 
buretor, while a steady, even fluctuation 
a I regular intervals shows that one or 
more valves may be sticking. If the indi- ^ 
cator rides below the proper idling point*"*** , 
in “Good" or “Fair" position and holds f 
steady i it is evidence of bad rings, slow ^ i 

liming or poor compression duo to leak- 1 * 1 v y-V 

ing gaskets or rusted and defective heat^ 4? 
riser in the carburetor. It requires only a 
few minutes to install the gauge. 



| Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
lt in, any device described in its pages, but 
i Ills information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope, 
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Left, instructor directs stu- 
dent pilot by telephone as tie 
watches maneuvers of model 
pfanc T flelaufj radio and phone 
set with which instructor sim- 
ulates actual flight signals. 
Bottom, instrument board of 



^ In the cockpit of a mod- 
j el plane in the office of the , 

A Bureau of Air—C-ormnerce 
it Washington sj_^ a stu- 
JxliM i l yer t watching the 
^instrument panel, listening 
^Ulo simulated radio signals, manipulating 
1 \the controls as if in actual flight Without 
^leaving the ground, with none of the risks 
J rof a training flight, he is learning to fly 
l HJs ship is a replica of a single- 

f ^seater plane, hooded for instrument fly- 
ing, mounted on a pivot so that it can 
2 move in any direction and must be “flown 11 
Sy constantly. On the instrument board are 
showing air speed, rate of climb, 
tbcj? and bank, directional gyro, artificial 
^ horizon, radio compass, flashing light to 
. — Vi ndicate passage over the cone of silence 
jnorkcr. and sensitive altimeter. Move- 
chient of the cont rols causes a correspond - 
_jing change in the instrument readings* 
^jSThere is also a throttle, and a telephone 
^ ^set connected with the instructor, who sits 
a desk facing the student, gives him 
directions and problems to work out, and 
^transmits simulated radio range beacon 
c>< -ymd marker beacon signals for the student 
mo follow. An automatic recorder nick- 
named the “crab” traces the changing po- 
^S&tions of the plane on its imaginary flight 
across the country and at the end of the 
instruction period the student’s report on 
his route must tally with that traced by 



the crab. The instructor may start the 
student on his route and then cut off com- 
munications, “lose" him, introduce simu- 
lated air pockets, and let the pilot find his 
way to the airport destination as radio 
signals are resumed. The Bureau of Air 
Commerce is using the model robot plane 
to train its flying personnel., A course in 
blind flying can be completed in twenty 
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hours with safety and, economy, the 
of operating the model plane being about 
five cents an hour forj current compared 
* with about a dollar a ihinute for taking up 
a transport plane. 



Electricity in Man’s Blood Cells 
Would Light a Lamp ^ 

If the electrical charge in the red- blood" 
cells of a man could be collected and sent 
through a twenty -five watt light bulb, the 
lamp would burn for five minutes. This 
estimate was made by physicists study iff 
blood electricity at the_R i n 1 1 1 V 1 T <? K n - 
tory at Cold Spring Harbor, N. Y. They 
found that*«d^ blood cells of man have at ^ 
their surface an effective electrical charge*^ 
equal to 15,000,000 electrons. In certain 
cases of anemia it appeared that the cells 
could preserve the normal surface elec- 
;al charge despite wide variations in the 
see area incident to the disease. 
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Hollow Tree Trunk on 
Is Used as Photo Studio 



Grill t+i/arcft broils on both sides while other cooking 
if done on top. Fuel boxes are in sides 









Two photographers are touring the 
country in a mobile - studio which com- 
bines the ancient and the modem in a 
thoroughly practical manner. The studio 
is the holiow trunk of a 1,000-year-old 
tree, mounted on a trailer attached to their 
car, The trunk is sixteen feet long and 
eight feet in diameter and serves as a 
darkroom for developing photographs and 
as a storage compartment for photograph- 
ic equipment. 



Hallow tree trtinh a a a trailer provides studio and 
dark room for traveling 
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Meat is broiled on both sides simulta- 
neously in a folding camp stove, the top 
grid of which may be used at the same 
time for other cooking. A folding wind- 
shield can be so arranged as to preserve 
nearly all the heat on the top 
surface. The wire broiler has a folding 
handle and hangs vertically on hooks be- 
tween the fuel compartments which form 
the sides of the stove. The inner surfaces 
of the fuel compartments are composed of 
fine wire mesh. The fuel is dropped into 
the compartments through hinged doors 
in the top and adjustable air vents in 
bottom and sides provide draft as needed. 

As there arc no hot coals directly under- 
neath, grease drippings cannot cause the 
fire to blaze up and scorch the food. The 
stove burns wood, charcoal or charcoal 
briquettes and packs into a compact car- *1 
ryitig case when not in use. It also can 
be used in the fireplace for indoorpicnics _ 

ani v 

([Ocean vessels must go into drydock ev- 
ery six or eight months because of barna- 
cles, fifty to tons of the pests collecting 
on the hull every yea r. 
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OBSERVERS CAGE AT PRIME FQ&U& 



I MAGINE a telescope so powerful you could sec clear 
across the United States. Standing in New York, you 
could reach past Chicago and San Francisco and watch 
ships moving in the Pacific, reading the names painted 
on the bows as easily as if they were across the street. 

If you should turn the telescope eastward yon might 
see cars chugging along English roads or watch airplanes 
flying above the streets of Paris. A second later you 
might turn south and watch people in Mexico City or 
reach past the Canal Zone and observe the surf on South 
American beaches. From Los Angeles you might peek 
at Honolulu and then swing northward for a close-up 
of Alaska, 

Fantastic as it seems, that will be the power of the 
super -telescope under construction for the California 
Institute of Technology in Pasadena. Of course, it could 
never be used for purposes like these because clouds, 
mountains, and the curvature of the earth make such 
£ight-seeing impossible. Besides, it will have much more 
important work to do. The closest object toward which 
it will ever be pointed will be the moon. 

This titan of telescopes will have twice the range of 
the world’s present, largest instrum eut, it is expected. 
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CONSTANT TEMPERATURE CUMBER 



Diagram of totes trope and cutaway 
model of observatory , showing the 
telescope inmida t 
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BIGGEST “EYE 



Drawing thawing haw interior of dame will appear with giant telescope peering out of Mtam 
Switchboard to operate teiencape is m front of fflsifl Pfl ttair 



and will enable astronomers to study eight 
times as much space as has been explored 
so far, Even these general figures may be 
revised because auxiliary instruments are 
being improved so rapidly no one can say 
exactly how powerful the mighty instru- 
ment will be. 

But the telescope will be about 040.000 
times as far-sighted as your own two 
eyes. Its 200-inch concave mirror will 
gather light from nebulae one billion light- 

'* t 



years away. Multiply the speed of light, 
1 B0 .000 miles per second, by sixty seconds, 
then by sixty minutes^ then by twenty - 
four hours, then by 305 days, and you 
have the distance light travels in a year. 
One billion light-years amounts to about 
5.000,000,000,000,000, 000,000 miles, 

You gel an idea of that distance by re- 
flecting that light from our sun, 92,000,000 
miles away, is only eight minutes old when 
it reaches the earth. Yet an airplane trav- 
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of standing beside it, 
astronomers will r i d e 
inside the instrument. 

The skeletonized bar- 
rel is to be twenty feet 
in diameter and fifty- 
five feet long, with the 
reflecting mirror fixed 
at its lower end. Sus- 
pended inside the upper 
end of the tube will be 
a small bullet- shaped 
house. Through an 
opening in the floor of 
this room astronomers 
will photograph the star 
pictures reflected from 
the mirror far below Of 



- t— -rj* 



& 



MX WILSON 
LOS AMG£L£S 

PAS A DEM A 



cling 150 miles per hour would need sev- 
enty years to Hy from the earlh to the 
sun. For practical purposes we think of 
light as being instantaneous but the star- 
^ light the astronomers will study started 
on its journey about the same time the 
C^. earth was born. 

Dr, Jo hn A. Anderso n, acti ve head of 
the projtel, and Jus staff of Astronomers 
and engineers are encountering many new 
problems in building something never be- 
fore attempted. In simple terms, the tele- 
scope will be merely a large curved mirror 
that reflects starlight to one point, to- 
gether with a mechanism to turn the mir- 
ror toward any part of the sky* Actually, 
construction of this newest wonder of the 
world is involving brand new research in 
mechanics, physics, chemistry, and optics. 
The telescope will be so huge that instead 



LoHiem fatlct truptf to &tf Ll-trvd a* uujcrlidr^ iv 2JD- 
inch telescope, and one of the star “cities’' 

course, this house will cut down the 
amount of light falling on the mirror, but 
the gathered light would otherwise have 
to be reflected outside the tube by a diag- 
onal mirror that would cut down the rays. 
For some types of research, using other 
focal lengths, the astronomers will work 
in rooms inside the hollow steel arms that 
support the telescope barrel, using diag- 
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it gathers In be reflected through it into 
a constant temperature chamber below 
the telescope for still other kinds of 
work. For pointing the telescope, the 
astronomers will use small finder tele- 
scopes attached to the larger instrument. 
These finder telescopes, with mirrors 
twenty- four inches in diameter, will 
themselves be among the several dozen 
largest telescopes in the world. 

Eight years of steady work have passed 
since the * T big eye tt was first conceived* 

Its completion is still four or five years 
off. Never having built such a scientific 
monster before, astronomers can't say 
exactly when it will he finished, With * 
luck, they think, it may be ready For use 
early in H)40, All possible designs for 
every part of the telescope must be 
studied and test ad before the best one is 
selected* Another reason for the lime 
involved is that although the telescope 
will weigh some 450 ions, some of its 
parts must be built with greater accuracy 
than those in a fine watch. 

This past summer work was started to 
finish the great glass reflecting mirror. 
The disk is nearly seventeen feet in di- 
ameter and weighs more than twenty tons, 
For the next several years il will rest in 
a grinding machine the size of a small 

bungalow in the air-conditioned optical 
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Mop shouting location of fit* and of Hat's conception 
ot dome. Note airptan* roPWoy 

onal mirrors to reflect the rays through 
open windows into the interiors of the 
(intw.’j Wfierj fhe-prypEjr mirrors are swung 
into position* a hole cut in the center of 
the great mirror itself will allow the light 
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Qwick tester /op(Auto Lights 

ids Sa/e Driving Campaign 



sheet of glass he lays a sheet of 
dark paper or other absorbent 
material, kept moist by wicks 
dipped into a supply of water. 
Roots from seeds placed at the top 
edge of the sheet grow down the 
moist paper and can be studied in 
detail. The professor has found 
that in growing two young plants 
side by side, the young tips ap- 
proach but never actually make 
contact, each bending 
tie and then growing parallel, 
When the tip of a young root ap- 
proaches the trunk of an older 
root running across its path, it 
also bends aside before touching 
it. Prof. Raines thinks that this 
may be due to secretion of some 
repellent chemical compound. 



Giant Crane Is Operated 
by One Man 





Affamriiig candUwaw-cr at automobile headlight* with photo- 
electric tester, <t process requiring only a few seconds 



By using a pho to elect ric headlight test- 
er, highway patrolmen of the state of 
Washington are able to test three cars per 
minute for efficiency and glare. The equip- 
ment is set up in a lane adjacent to the 
state highway. Part of (he traffic is di- 
verted into this lane where one officer 
makes the tests and two others keep rec- 
ords. This procedure makes possible the 
testing of ISO cars an hour. The equipment 
permits measurement of the actual can- 
dlepower of the headlight beam, thus 
making enforceable the state's law estab- 
lishing a minimum of 7,500 candlepower 
properly aimed down the road in a man- 
ner preventing glare in the eyes of ap- 
proaching drivers. 



Why Roots Avoid Each Other . 
M Mystery of Nature 

*'Tnhf the roots of trees and plants avoid 
invading territory already occupied by 
others has been established by Prof. M, A. 
Raines of Howard University, hut whv 
they do is one of nature's mysteries. Prof, 



Raines has a method by which the root 
systems of plants are made visible through- 
out their -.entire grawth. Against a sloping 



Only one operator is required 
for the big double -trolley crane 
handling large units at Wheeler 



which is being built by the lenncsse 
ley Authority. The crane swings units 
weighing up to 270 tons into place at the 
powerhouse as the dam nears completion. 



Loads as heavy as 270 

by this double-trolley crane at 



with vote 

dam 
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Ocean-Going Ferry Designed in Wind Tunnel 
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This drawing shows tdfflt o/ the features of new ferry. Nate extent to which streamline design is car- 
ried, even to the funnel. A conditioning system keeps air cleffn, despite the inclosed decks 



Presenting a virtually unbroken line 
from bow to stem* an ocean-going ferry 
designed in a wind tunnel has been com- 
pleted recently* It operates across the 
ehtrance to Chesapeake bay. The design 
as selected after exhaustive, tests by 



rick Dance Scenes Filmed 
as Camera Dolly Rolls 



av rnond F. Loew^ with, models. Every 
ossible weather^ondition that the craft 



would encounter was duplicated a rt’tfic tal- 
ly in the tunnel. After the best contour 
for the superstructure had been chosen, 
other problems were solved by the same 
method. These included Aixuit-A 
requirements that the 
ferry carry sixty to 
eighty autos and trucks 
in six lanes of traffic and 
that the re be proper space 
for passenger quarters, 
dance floors and special 
cabins for truck drivers. 

Vehicles are driven in 
through doors in the bow 
out through doors in 
stern. The doors in 
the how are operated 
electrically but those in 
the stem are controlled 
by band* The inclosed 
decks are supplied fresh 
air by an elaborate ven- 
tilating system. The ferry 
is £60 feet long. Its en- 
gines propel the craft at 
eighteen nliles per hour^ 



Closeups of dancers as they 
through the intricate routine are photo- 
graphed for the movies by a camera set 
on a rubber- tired platform called a 
A crew of two or three men, called 
horses," rolls the camera carriage to 
fro as the dancers move. A one -foot vari-* 1 ^ 
at! on between camera and actors will 



Rolling this 



back and forth keeps the dancers in proper 
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Fun -ah aped cafe projecting over ban it of Rhine hus become g lundttiEiJ'Jf of Calo^rtif, especially a t night 
LL'hrTi iff trltt term# truhla can bur arm tor nOtttm tliatunce. SUFtmtln gf ^itthvtfrat (ire Irt baehcfauilii 



Pneumatic Mallet Irons Bumps 
in Automobile Fenders 

Powerful, yet so delicate that its strokes 
can be reduced to a mere vibration, a 
pneumatic hammer for metal shaping cW 



When travelers on Rhine river steam- 
ers catch a glimpse of a diadem of tight s 
high on the river bank they kn ow Cologne 

is just ahead. The lights adorn the ‘Bas- 
t ion/’ a fan-shaped restaurant tha( serums 
*toTiang in air on the ban^, T^cj.ipp r p.iii/1* 
overhangs its foundation; sdmetim-i pro- 
jecting o\ r er the water when: the river rises. 



Self-*Locking Keyless Padlock 
Has 100,000 Combinations 

| ^ More than lOO^W 
numerical .nnli- 
(f / nations are possible) 

in a keyless padlock 

t. I, I now available at a V 

low price. The dujlH 
/m' numbered up 

forty, and each * 
combination bas^ 
Sh *5C four numbers. Aft - 

3J0L ME ■ or the chrome- * 

nickel steel shackle 
is released, it needs 
only to be pressed 
back into the slot to rylock itself The 
locking mechanism is ina de of Brass* /O 



H uiituiLf Lny out 4i dent iji aula 

the pneamptic malMt iiF^au 
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Fingerprint on Silver Sheet 

Provides a Permanent Record 



smooth out kinks in automobile 
fenders and bodies and work 
equally well with such soft metals 
as aluminum. The mallet weighs 
six and one-half pounds and 
strikes 6,00fl blows a minute at a 
pull of the trigger. Its strokes are 
quickly adjustable from a hard 
blow of three-eighths inch to a 
fine vibration* such that repairs 
can be made without injuring the 
paint + The mallet operates on 120 
pounds or more of air pressure, 
and uses only about two cubic 
feet per minute, t * 



Water Cools Refrigerator 
as It Evaporates 

For the small home without ice 
or electricity, a refrigerator is be- 
ing produced which uses nothing except 
water in cooling* Panels of porous ceramic 
clay extend into a w T ater bath in the base 
and act like wicks lo draw up moisture. 
Evaporation sufficient to lower the tem- 
perature of the box and its contents con- 
siderably is brought about by the warmth 
and 



Enlarged fingerprint obtained 6v spraying surface with n> 
and applying silver sheet 



Fingerprints now' can be obtained from M 
greasy surfaces and other difficult places^ 
with the aid of an iodine-silver transfer"^ 
process developed by a consulting chemist-4 
of the Pasadena, Calif., police department. 
The fingerprints first are developed by ap- 
plying iodine vapor with a gun made for 
that purpose, A silver sheet then is placed 
in contact with the developed fingerprint 
after which the sheet is exposed to strong 
light. The resulting image is permanent. 
The process may be repeated many times 
without injuring the original print. 
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China Lamp Clock Shows lime 
on Two Revolving Faces 

Doubling as 
timepiece and 
lamp, an electric 
cluck recently ck - 
veloped tells the 

its ‘BUL. 

puns revolve pa si 
;l fixed needle. 

The upper needle 

points to the ^BB* B 

ute, the lower to ^B 

the hour. Made of ^B 1 

china, it is illumi- 
nated by an elec- 
trie bulb which is 

turned on and off when desired withou 
a Sibling th^^pei^t ion of the jrfSek itself 
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T^HE radio amateurs constitute 
* America's emergency com- 
munication system when disaster 
threatens. Fires, winds, floods and 
earthquakes may put power lines 
out of commission and silence the 
big broadcasting systems, disrupt 
telephone and telegraph: services 
and stop trains, but the natural 
elements don't stop the ''hams,” 
When floods last spring swept 
from Maine down the east coast 
into Pennsylvania and through, 
the Ohio river valley to the Mis- 
sissippi, the amateurs went into 
action. From Johnstown and from 
other stricken communities 
H QRR 1f began sounding from dot- 
and-dash keys and radiophones, 
4< QRR” meant nothing to the 
average person listening to his 

short-wave radio when the first 

signals went out T but to “Q-men" 
located in every pprt oh the Unit- 
ed States it Gad’ Ih&same- signify 



cance as “SOS'* at sea. This com- 



bination of letters is the official 
land SOS of the American Radio 
Relay League, an organization* 
which is the nucleus for the ama- 
teur radio network spread over 
this and foreign countries* 

Like the SOS, the QRR signal^ 
is used only in an emergency^ 
Therefore, it arouses to alertnes^ 
all amateur radio operators. Tqg 
those operators in and near ths, 
trouble zone, it calls for use of,, 
transmitters and receivers ii£, 
rounding up relief agencies an<T 
relaying emergency messages. Tt 
other “hams/ 1 as the amateur op j 
orators call themselves, it is an , - 
order to “stand by," a difficult** 
command to obey because it mean?. 



remaining silent while other op- 
erators carry on the thrilling work 
of rescue. But the ham obeys, 
keeping his transmitter off the air 
$nd thus clearing the way for 
emergency messages. 

* * 
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Within the America 
Radio Relay Leafiue. 

iimh -turn 

whose members might be 
called Q-rnen because of 
their frequent use of the 
M Q" signals m communi- 
cation, is a select little 
group of hams about 
whom the outside world 
knows little or nothing. 
This organization is the 
Emergency Corps, each 
member of which is re- 
quired to have transmit- 
ting and receiving equip- 
ment which will function 
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Top, WTINF of West Hartford, set up for emerjmncy operation after power supply failed . Boffom, 
flooded bridge at end of which police car served a* radio htadquartCr* for rescue boat JE 
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Top, police operating two-way radio in cruising car during 
flood. Center, dispatcher Hashes alarm fa mtjuad ear. iiu front, 
as police cars answered Rood alarms, each Was turned an it? 
side fo shcnjJ number left for emergency 



in emergencies. This apparatus must be 
designed to operate from auxiliary power, 
such as batteries and private generators, 
as well as from commercial electrical lines, 
because hurricanes, hoods and other dis- 
asters frequently disrupt power company 
service and the ham cannot wait until 
service is restored. 

ik 



Ready to go into action at a 
moments notice, the Emergency 
Corps literally is composed of 
“minute men of the air/ 1 They 
must have their equipment so ar- 
ranged that it may be set up 
quickl y^ eithe r at th e hom e sta- 
tion or^P"another location where 
its operation will be of most value 
In the emergency. They are ex- 
pected to, and do t offer their serv- 
ices to police departments, mili- 
tary units, railroads, Red Cross 
officials, newspapers and other 
rescue and relief agencies. 

That first Johnstown call went out from 
VV8DYY, one of the city’s seven amateur 
stations. An hour earlier Johnstown's tel- 
ephone and telegraph services and broad- 
casting station had gone out of commission 
and power was off in most sections, due to 
ihe rising flood waters, W8FRC, another 
Johnstown station, attracted national at- 
tentiott by frequent messages telling of the 
flood. W8KRF handled emergency traffic 
• i lid originated the "flood patrol," a net- 
work of ham stations whose operators 
worked almost without rest 
through the emergency. 

At Punxsutawney. also in the 
flood area, W8BWH operated con- 
tinuously for thirty -nine hours, 
then with two hours rest, for 
twenty hours more. The operator 
is credited with putting in ninety- 
five hours of emergency work 
without relief, catching an occa- 
sional nap beside his equipment 
but always ready to go on the air. 
This same station twice transmit- 
ted word pictures of flood condi- 
tions over a national hook-up. 

Pittsburgh, with its famous 
Golden Triangle under water, 
turned to the ham when power 
and all means of communication 
failed. All amateur radio stations 
used batteries or generators. 
H. W. Irving, chief operator of Pittsburgh’s 
broadcasting station, KDKA, was on duty 
constantly during the emergen cy r on a 
seventy- five meter radiophone, using 
KDKA's power on W8DBC. Operator Ir- 
ving effected rebroadcasts of WBFRC’s de- 
scriptions of conditions at Johnstown, 
When Rcnovo put in a plea for help, 










T 



< 7 t K % 






-Vi * 



Paper to Mask Car for Painting 
Is Easily Shaped to Fit Body 



POPULAR ME 

4J t \ 

WSDPY 1 s operator loaded hts Emergency 
Corps equipment on a truck and fought 
his way with Red Cross workers from 
Coudersporl to that stricken community. 

For 130 hours, this rig was in service at 
Renovo, until telephone and telegraph fa- 
cilities could be restored. Two-thirds of 
Williamsport was inundated and for three 
days the only means of communications 
was the ham. Practically all of the city's 
amateuV operators either manned their 
own stations or operated equipment set up 
at the broadcasting station. Down the riv- 
er at Lewisburg, the only link with the 
* outside world was an amateur station op- 
erated at Bucknell University by students. 

Throughout the far-flung area devas- 
tated by high water the story was the 
same. More than 400 amateur operators 
went to work at the first sign of danger, 
providing effective communication facili- 
ties for warning authorities, speeding up 
evacuation of threatened communities and 
hurrying relief to communities already 
under water. To the ham goes the credit 
for having prevented a greater loss of life. 

Of growing importance in such emer- 
gencies is police radio. At Manchester, 

N, H., a two-way radio system provided? Special crepe paper to mask an auto- 
fast and effective means for gathering in-‘ mobile while painting it is now made so 
formation of impending danger and lr flexible that it-is readily shaped to fit the 
spreading warnings throughout the vicin-- contours of the car without cutting. It is 
ities imperiled by flood waters. As a re- * 
suit the inhabitants of many communities . 
had ample time to reach high ground. 



Adhmuive tap e which leaves no morfe holds crept r 
paper prateeting body tar wbtU painting 



Some marooned on upper floors and house- 
tops were rescued by police whose work* p 
was directed by the two-way radio. When 
flood waters began to undermine some of 
the structures at Golfs Falls dam. in the . 
same area, it became apparent that dyna- 
miting would he required and a hurry call 

was sent to find the city surveyor. In two 
minutes, he was located by police radio. 

Rising waters of the Merrimack river f 
swept away the last remaining bridge con- 
"necting the eastern and western parts o U 
Manchester, marooning one police radio 
car on the far side. For several days fol- 
lowing, this ear was the only means 
communication between the two parts of 
the city. The two officers relieved each 
other at the continuous task of transmit- J 
ting and receiving emergency 



fastened to the body with adhesive tape 
which requires no water nor heal, and 
when removed by a slight pull leaves no 
marks, scratches or gummy spots. 
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Lighted Cigarette Served to Yout- 

from Push-Button Dispenser 

Mounted on the 
dashboard of 



car, a eigarelt 
holder serves a 
1 ighted 
at the pu 
button. The mo 
torist need n 
fumble in hi 
pocket for 
pack, nor lake 



hands from t 

wheel to light up. This holder acts as hu 
messages. midor, dispenser and lighter as well as 
Even after flood water receded, the police g* receiver. It can be installed in thre-e 
( Continued to pit * ! 124A> * utes with a special clamp, 
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Autos Travel to Europe 0 $ 
in Garage on Liner f s Deck 



Australia. /The kooka- 
burra is protected by law 
in Australia, the only 
place where it is found, 
for it is credited as a 
champion killer of rats 
and snakes and its song 
has brought the bird* 
great popularity. It 
about the size of a crow, 
colored a rich chestnut- 
brown and brownish- 
white with wings slightly 
checkcTctiwith light blue. 



detector Indicates * 
I i J Sour Notes Played 
5 by Music Student 

Sour notes played by 
music students are re- 
ft vealed instantly by an 

, <4 . instrument known as an 

oscutegraph* a machine 
something like a lie de- 
tector. It not only detects the bad note, 
but the instrument or voice which pro- 
duced it, thus making it a valuable akl Jo 
Elbe music instructor, ' 



Hoisting tourist’s automobile by crane to deck of ocfnn 
stared m garafft during trip 



So many transatlantic voyagers are 
taking their automobiles to Europe that 
garages have been built on the decks of 
the “Bremen” and “Europa.” North ^G er- 
man Lloyd steamers. Cars a re loaded with 
a Satie u lllch sets them down in an open 
area between the funnels, then they artr 
driven into the deck garage. Twenty- five 
to thirty automobiles can be accommodat- 
ed in the covered space, well protected 
from the weather and salt air. . ^ 



►Australian Laughing Bird Sings 
for Radio and Movies 

One bird song is 
hearddaily around 
the world — the 
v laugh i ng > < > n g 

ery overseas radio 

the “I a u g h in g 
jackass” and the bird sings an introduc^ 
ti#ri ti iQ:i^rv motioii-pietiiirf^eali riy wi th 
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Model J^loop Rigged for Speed Like Big Yacht \* 



Constructed according to advanced theories in 
^■yaeht design and aerodynamics, a forty -i in, L sloop 
built by a California model yacht racer oOVrs sev- 
eral new features in rigging, all intended teller cabp 
£ freed and provide greater maneuverability. Thy 
design and general rig follow' basic;. ± 
plans appearing in Popular Meehan* 
ics Magazine, but also incorporate. ^ 
many theories advanced 
for adaptation on large 
seagoing craft One fea- - “ 

lure, which has been in 
in plans for larger 
is a '‘whale tail'* 
type of keel which lies 
at an angle opposite to 
the line of progress and, 

■ l in a strong wind, diverts- x 
^ pressure from the rudder. 

Other features include a 
forward-sloping rudder 
stock, a tiller spring rack‘d 
with three angles for in- 
the tiller, sliding 
with seven-inch 
scope, a Dionne gear or 
five-purpose guy spring* 
and an arrangement to 
retain the sails at the 
same set to the wind, re- 
gardless of mast angle. ‘ 



Forty^inoh model stoop with 
several innawtiottM in rigging 
which increase speed. Insert 
shouts the tail*' type 

of heel 







ily Removed by Surface Cleaning Tool 

J Paint, rust and scale can be removed 

easily from metal or other hard surfaces 
F^;»s with a cleaning tool which does the work 

A, faster than by wire brushing or hand- 

le scraping methods. The cleaner, made in 
two models, electric and pneumatic, con- 
■ti sists of two bundles of hardened-steel 
^Kl cutters mounted on each side of a gear 
I 1J housing. These bundles revolve at high 

m * r v m speed/ causing fourteen -gauge points to 

vj he throw'n outward and to strike the sur- 
. ^ m face. This action cleans without injuring 

W the permanent surface as the depth of the 
cutter contact can be regulated. The 
pneumatic model has a rotary type air 
motor drawing twenty cubic feet of air 
per minute and operating on an air pres- 
sure of seventy to 100 pounds* The elec- 
tric IqgJ^Bp era teflon llO.f-olts^ a.c. or d.c* 



RemorUrp tusI with handy inrfacf [fcnninf too t 
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A, L. B-pbrfCjt and mechanic roaring down the course in his hydroplane, "El Torbcltino," n tourteen- 



OL'I*- 



foot torpedo driven by 

Os*. VvWJcAA- rLtf' 
17'OR a leal thrill on the water take a 
ride in a **two -twenty-five.” Dress in 
g°ggi es and a padded life jacket and 
squeeze into a tiny cockpit with the driver. 

The V-S at your back roars into life 
and the boat shudders under the drive of 
power. The first bites of the propeller dig 
a great hole in tf^e water and the^bow tilts 
sharply toward the sky, It’s only a few 

• V ^ 

3S6 .a, 



rsrpower air plane m otor 



v-*. 



seconds from a dead standstill to full 
speed but in that time you learn a lot 
about this sport of hurtling across the wa- 
ter like a cannonball. 

Those shattering jars are the little rip- 
ples on the water. At this speed the rip^ 
pies seem to be made of concrete. There’s 
a buoy ahead. The driver bends the wheel 
a little and we begin to slide for the boat 

>t } j* Xt V*.‘ *1 J,ji> 
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SPEEDBOAT ACES 
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is going too fast to make a normal 
turn. So we broadslide through 
the water, kicking up sheets of 
spray. If the motor should stop 
dead at this speed the boat would 
go one way and you another If 
the rapid-fire hammering should 
wrench the fm from the keel there 
wouldn't be time to slow down 
before a wild yaw threw you out. 

If the boat hits the wake of an- 
other at the wrong angle it will 
flip and the same thing may hap- 
pen on a turn if the boot buries 
her bow in a chance wave. Or a 
floating piece of driftwood may 
skin the bottom out of the hull 

But speedboating is called a safe sport 
It’s safer than it looks although you may 
not think so when you see an outboard 
racer stand on its stern and spin like a 
top or watch a boat that has skidded 
around a turn too sharply start backing 
down the course. But the worst that usu- 
ally happens is a wetting and the job of 
drying out the boat and engine. Racers 
who forget to w'ear a life jacket may 
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pushing bew in orV nt .s f q r( of race and, bciow, check- 
ing pouter plant of a heavy sp*edhaut 



be “beached 1 ' by their racing committee. 

Th e. “225 V are coming to the front be- 
cause thpy provide all the thrills of the 
big racers at comparatively low cost. They 
are not outboards. The hulls must be at 
least fifteen and one-half feet long and 
the engine cannot exceed 225 cubic inches 
in displacement or cost more than $700. 
Superchargers and air foils are prohibits 
.but awe frjom these restrictions you ha 



.7 



1 



SS8 



* POPULAR MECHANICS 





a free rein. The Ford 
V-8 engine is a popular 
power plant. 

The class is still so 
new that racing is large- 
ly experimental. Own- 
ers are just beginning 
to make their boats fast. 

The record is only six- 
ty-three miles per hour, 
about six miles tinder 
l the unlimited outboard 
record. But speeds of 
seventy -five and eighty 
miles per hour may be 
achieved this year. 

Owners are revamping 
stock engines with special racing heads 
that boost compression pressures as high 
_as eleven to one, One carburetor for every 
two cylinders, special high-lift cams, and 
larger valves are expected to "hop up’ 1 the 
engines to 175 or 200 horsepower. 

The hulls are marvels of lightness and 
strength. "Miss Arcadia," for example, is 
% m built like an airplane wing. The interior is 
bulkheaded and cross -braced at short in- 
tervals and the hull was put together with 
12,000 screws. The whole boat is stream- 
3 lined except for the tiny cockpit in front 
of the hooded engine at the stern. The 
r bottom is only three-eighths of an inch 
thick and the deck is one-eighth of an 
,/ineh thick. It is built of tested aviation 
plywood with ash ribs and weighs 250 
pounds without the engine. At high speeds 
only one quarter of the boat’s sixteen feet 



may be in Lhe water. A fast hull may cost 
around $400. The boat steers like an au- 
tomobile and the driver uses a foot ac- 
celerator because a hand feed is too slow 
for split-second jockeying with other 
boats. Winning a speedboat race is rarely 
a matter of speed alone. 

Rough water makes rough riding but it 
also makes a boat faster. The "fastest" 
water is a heavy chop with waves about a 
foot high and a yard apart. On such a 
surface the light hulls skip from crest to 
crest and are out of the water nearly all 
the time. 

A few years ago owners of heavy speed- 
boats were trying to go faster by making 
their boats plane over the water with only 
the stems touching the surface. The lat- 
est wrinkle is to get the boats to leap 
completely out of the water in a series of 








v -v >o W w . 



w 



A v . 




. ■ . r ‘ POPULAR MECHANICS 



t 

* %. 



4 $H* 



zm 




porpoise-like jumps. _ 
This is a spectacular-* 
kind of racing hard on- 
the boat and driver. One - 
trouble has been that 
while the boat was in 
the air engine torque 
tended to turn it over. 
One owner overcame 
this by building his boat 
slightly off balance so ll 
tends to tip over the op- 
posite way while in the 
air. Then engine torque 
keeps it level and he has 
full control as soon as 
he strikes the water. 



Top r tidoEl finishing turn. Nate how mechanics “ride on deck" fo hi 
balance ctait, Below, driving boat with 300- horsepower engine 
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Most lessons in speedboat design have 
come from the small ou tboard hydro- 
planes, If the rules say a cprfain class of 
boat must have a specified minimum 
weight the owners usually build their 
hulls much lighter than the rules allow 
and make up the difference with two 
heavy hardwood stringers that they bolt 
to the bottom of the cockpit. This ballast 
puts most of the weight at the stem and 
can be moved to provide the right balance. 

Nearly every new design of hull has 
“bugs" that must be eliminated. Shaving 
a quarter of an inch from under the stern, 
or slightly changing the underwater con- 
tours, may make a difference of ten miles 
per hour. 1 The first thing to do before buy- 
ing or building a racing boat is to consult 
if driver or builder for tips that 
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Occasionally a racer finds a plank in 
the bottom of the hull split open or a 
small section entirely missing after a fin- 
ish* Smashing Into the waves or striking 
a floating object accounts for some of 
these accidents. Lately they have found 
that under some conditions a fast moving 
boat contains a vacuum tinder it that may 

wrench away part of the Trull, Tbk tvootj 
may actually burst downward from t}ke . 
negative pressure caused by the propeller f 
pulling the water away so fast. A step 
that helps to circulate air under the hull 
relieves the vacuum and helps give addi- 
tional speed. 

One company spent $15*000 in research 
and built glass windows in a speedboat 
hull to learn what went on in the water 
underneath. They found that even an 
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Huge Sundial at Washington 



in 1925 it hkd covered 
* 65 t 000,0D0 acres of valu- 
,^33 able land and was spread- 
™ tfig at the rate of a mil- 
ion acres a year. Then 
enlists went to South 
America to find an insect 
« d the prickly pear 
4Afind brought hack from 
jA t ; c e n 1 1 n. n 2,750 



pear- 

■^TTfr in caterpillars, the 
Jactoblastis cac torum* 
J&ed in Australia and 
i 1 ler a ted. they have since 
1 eared 40,000,000 acres of 
he plant pest and won 
61 inselves a monument* 



^Pull Cord Starts 
i ^ Airplane Motor 
* Like ^Outboard 



start] rig nipenctne of J 
a light British (plane is r i 
Eiccomplished with a cord^ 
in the same manner that-j 
fm opt board motor is>b 
made to function. Thfel 
light ship is fitted with a k 
small motor which drives 
1 ho plane at a cruising^ 
spf ed of seventy miles an^ 
hour and at an estimated^ 
cost of less than one centy 
a mile* The plane weighs only 286 pounds, ^ 
but is sturdily built, and costs about th£*S 
same as a mcduuiu^n iced Automobile. 



© Itarrt' a tiwiint 

Chit4 playing msiJf lAr* sculpt urvd brume sundial at Washington* B r C„ 
' gives an idea of its immensity 



Beautifully sculptured in bronze, a sun- 
dial large enough for a man to stand erect 
within its circumference is admired by 
visitors at Washington, D. C* The dial, ac- 
curately designed and ornamented by a 
noted sculptor, cost $31,199 to erect. It 
rests on an octagonal pedestal of green, 
polished granite at the entrance to Merid- 
ian Hill Park in the capital city. 



' Memorial Is Erected to Insect 
for Fighting Prickly Pear 

For saving Australia from a plant pest, 
a lowly caterpillar is being honored by 
the erection of a memorial. A century ago 
someone brought cuttings of prickly pear 
from South America and it became fash- 
ionable to raise the cactus in flowerpots 
and hedges. Before long the plant became 
the worst 



Using pull card ttiMiart engine ai tsrifi.vij plane 
fame manner as Outboard mafor ii started 
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.^---"1.1 GUT BEN I HO ■ 
PORTHOLES WHICH ACE 
CUT THROUGH SCENE ! 



COLUMNS OF BUlLDfNO 
COVERED BY FUNNELS 



MOTOR DRIVES SflAF^ 
tr WHO MOVES SCENERY UP 
ASD DOWN PRODUCING the 
EFFECT OF ROLLING SHIP 



Complete from gangplank to moving 
scenery which produces the effect of a 
rolling sea, a dry land "ship TT has been cre- 
ated in Lhe cate of a middle west hotel. 
The guests, or passengers? enter by gang- 
plank and are greeted by the purser who 
blows the ship's whistle. The whistle is 
operated by compressed air from the hotel 
garage- Columns of the room arc con- 
cealed by mock funnels and on the walls 
are mariLlme setmes which move up and 



SHIP'S CABIN INTERIOR WITH jV; 
BEAM CEILING AND PANELED 
WALLS OF KNOTTY PINE IN 
LADIES' SALON 



down, giving the effect that the ship is 
rolling. An electric motor drives a long 
concealed shaft for moving the scenery. 
The ladies’ salon resembles the interior of 
a ship’s cabin* with beam ceili ng a nd pan- 
eled walls of knotty pine* . fj m 



ROLLING SURF SOUND 

effects behind 

l SCENERY CREATE 
t ILLUSION OF SEA 



RUBBER BUTTON TACKS 
ENAMELED look 
LIKE RIVETS ^ 



port and 

STARSOAftO . 
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Dry Land Ship “Rolls” as Sea Scenery Moves 
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Automatic Signals Control Attic Railroad 
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Thirty feet behind the 
Chicago and North West- 
ern way freight, which 
has halted on the main 
line to pick up a mer- 
chandise shipment, the 
fast passenger train is 
roaring around a curve. 

But there will he no rear- 
end collision. Automatic 
signals are set. and when 
the passenger train 
reaches the adjoining 
block on this attic rail- 
road the power will be 
shut off automatically and 
the train will stop. There 
are 85l> feet of track on 
the line, built in their 
Bell wood. XIL t home by 
BHr^ nii^ ob Harerly an d 
Their father, a railroad man. The rails are 
brass, laid on tiny wooden ties and held 
with miniature spikes. Eight model en- 
gines — the only part of the system not 
home-built — draw power from third rails, 
hapl^fle^t of thirty passenger and 



Eight-track roundhouse anti tarn labU at rfli'lttray and the main /in* 

and yards* in circle, going over blueprints of cars in base me n t shop 



Hfia riftpt a neet ot in 



120 freight cars, built to one forty-fifth 
scale of wood, with bronze trucks, the 
passenger coaches having roller bearings, 
In front of an eight-track roundhouse is a 
turntable, and there are coaling and wa- 
tering stops, passenger and freight stations. 
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an icing depot and stock yards* 
Switches and block signals are 
being equipped with solenoid 
Irols throughout. A crew of 
boys mans the railroad from 
rious division points, 
orders and reports by a telephor 
system. 



Scaffold Elevated by Crank 

rators 
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Sun Blast Detector Gives 
Clues to Radio Failures 



By using a device which reveals 
the occurrence of gaseous explo 
sions at regular intervals on llie 
surface of the sun, Dr t Robert S 
Richardson of Mt. Wib-oi: observ e 
atory hny been able to establish a 
connection between the explo- 
sions and the failure of short- 
wave radios. Dr. Richardson finds 
that when the radios are put out 
of commission about every fifty- 
four days, the solar blasts are 
taking place at the same time and 
at the same interval. These blasts, 
the scientist says, are accompa- 
nied by a decrease in the inten- 
sity of the earth ! s magnetic field. 
The device used in the study is a 
spcctrohehoscope by which Dr* 
Richardson is able to observe 
masses of exploding gases on a 
seven-inch image of the sun. 



/nstrurnciK which 

' e it plosions on surface of the tan 






Elevating scaffold far painter* and decorator* with platform 
which is moved up or down by turning two cranks, it can be 
assembled or knocked Jaw™ in teStf (Aon aP Aflur 



Pointers and decorators save much time 

* 

and effort on Interior work by using urr 
cheating scaffold, the platform of which 
can be moved up or down by turning a 
^ crank a l each end. The scaffold can be 
moved about on roller-bearing wheels, the 
portable and elevating features making it 
p il b to swing the platform above office 
furniture without moving the latter in 
many instances. The platform is raised or 
lowered with the aid of a patented lifting 
at each end* The jacks are equipped 
a safety locking device to prevent 
danger of slipping, one support always 
remaining in position while a second is 
moved up or down until it locks in place 
lakes the load. 



CWhen the liquid starts to boil over in 
the distilling of turpentine, a hotter fire is 
built to make it boil down instead of up* 
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Perfumed Air Is Delivered by Cooling System 
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CIRCULATING 
WASHES MR AMO SPRAYS^ 
over refrigerated COlU 
THEREBY COOUNO AIR 



TO DRAIN 



\hioh suppltc e rinc‘Sfi/itfJ air £»y irKrorfitcinf 
Dl> ai if rc ujmW aM cooled 



Diagram at air-conditioning sMittm tor baltrot 
small amount J of pine oil into 



Dancers m otic (Jmcago npl£LpaUroonT 
breathe the tangy air of the north woodsy 
as they waltz, an innovation made possible 
by introducing a pine-scenting unit intef 
the air-conditioning system. The air*l^ 
drawn through filter pads, washed and 
cooled, A dispenser with a gravity 
burelor allows a pine oil to drip into the 
air washer, the oil being mixed with wa- 
ter as the air passes through. A quart 
pine oil scents the air for a period of eight* 
hours. There is nothing complicated abou^ 
such a scent unit and it could be installed 
in any home or office air conditioner op- 
erating on a similar principle, *i 



Infants and grown persons, who stifTHt 
with a rash when they drink ordinary 
in ilk, can imbibe with safety is describee! 
In a patent recently granted at Washing A 
ton. Whole milk, skim milk and cream ali 
Jan be made non-allergic by the method# 
V- is claimed, and the desensitized milk' 
can take the place of egg yolk in making 
mayonnaise for the consumption of peopfe - 
sensitive to eggs. Proteins contained (ft 
in Elk are blamed for inducing allergifr 
symptoms in children and adults. Giving* 
IXThe Swiss fire explosive shells at Alpi ne milk special beat-treatment, it is claimed, 
slopes to dislodge snow where it mighT*^ eliminates or Tcdiicds the allergy -indue-* 
collect and cause a dangerous avalanche, mg tendencies* In applying this hdat treat- 
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ment, ordinary pa^eurizetTmilk is poured 
into containers which are sealed to keep 
air out, and the sealed milk is heated to 
240 to 242 degrees Fahrenheit for about 
two hours. Adds may be added to the 
non-allergic milk without clotting the 
casein, which is an advantage in the feed- 
ing of infants. ^ Jl 
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Snap-On Garden-Hose Coupling 

y^Fits Standard Faucets 

to any Standard 
threaded faucets 
by snapping on, 
new hose coupling 
gives a water- 
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Camera Set on Windshield 
Snaps Traffic Violator 



connection with- 
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out using tools. It 
has a swivel action 
which eliminates^ 
kinking of host. 



i 

Venetian Shades Made of 
Are Inexpensive and Washable 

Venetian window shades made of a 
heavy sheet of paper, accordion pleated 
and cut to admit air and light* are inex- 
pensive and easily kept clean. Being 
glazed* the surface can be washed with a 
damp doth. The horizontal vents for light 
give the effect of slats, which do not clo 
or tilt, but the entire shade can bo raised 
and lowered with 



CAMERA 



r«nfi ndfitit tight and atr through glazed pcW 
ic ft folds if Ac uccorditm when card id^dta 
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Drawing ‘-haws camera mounted on windshield 
take pictures {petoiu. N ate titner on headlight 

i 11 C* ■ i f 

Reckless motorists should be certaii ^W „ 
the fellow behind is not equipped with a 
windshield camera before they straddle 
traffic lanes or pass cars on a bilk Photo- 
graphic evidence of traffic violations can 
be taken with a threo-lens camera that 
on a single film three views of the 
ahead. Mounted at the lower left 
corner of the windshield, it needs only a 
touch of a button to snap the pictures. 

One portion of the film will show a broad 
view of the road and the offending auto- 
mobile. Other views show a close-up of 
the offender, disclosing the license num- 
ber, and record the time and date by pho- 
tographing a clock and calendar which are 
mounted on the back of the headlight in 
front of the camera* 
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Bill Monday, y pilot, locating wild hortv* 

hvm cwfun of his plurH r 

cabin ship, and the old place began to 
hum. Then Tom Arnold, operator of the 
100,000- acre XU ranch in northwestern 
Nebraska and South Dakota, bought one, 
too. So did Leonard Keys, another prince 
of the prairies. 

But it remained for Charles J< Belden, 
stockman and rancher of Pitchfork, Wyo., 
■ and an amateur photographer and nature 
- student as well, to show them how to have 
_real sport aloft. On the vast Pitchfork 
ranch, some 1.000 pronghorn antelope live 
* and glory in exhibitions of speed. No legs 
can outrun theirs, Nov has any animal 
such an inquiring mind. When Belden and 
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J-his friends sail over one of these herds in 
'T'HE modern cowboy has swapped his a plane, the antelope look up in astonish- 

1 horse for an airplane. Up-to-date. ment. Then they begin to run but never 

ranches are using planes to round up wild ’ take their eyes off the strange bird over- 
horses, locate stray calves* ride fences* f head. Thus while fleeing at a mile a min- 

bring buyers, rush emergency supplies, t ute* they obligingly look right into the 

and when business is done, to take the - cameras above. 

owner coyote hunting, or run races with_ - Ranch Hying combines serious business 
the fleet-footed antelope. ' *and sport. When Frances Arnold, daugb- 

Harry Minor of Hyannis, Neb., began it-r- ter of Tom Arnold, fell from a horse and 
a decade ago when he went home from the suffered a skull fracture, she was put in 



state university to show his dad how a 
ranch really ought to be run. With a cou- 
ple of oil barrels he marked off a landing 
field on the side of a sand hill, bought a 
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her dad's plane and rushed to Omaha — 
450 miles, or thirteen hours* away by rail, 
but only 300 miles, or three hours, by air. 
Her life was saved by the trip. But when 
i s * y \r — 
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ftancJi ff/unc flying Gi'-rr tin ranee, n quick iticffiuJ tif l !n r c it i n g 

the u;o rh of CtMJ It&ndft Bclou. 1 , baby aftU'io/JC rur serif on ranch ready 
for an airplane ride to the z«o 



a plane arrived' at Mee- 
tectso. Wvo. ( a cowboy 
willing to ride anything 
hopped astride the tail 
while the pilot wasn T t 
looking and rema i ned 
there as the ship took off. 
Those inside the cabin 
couldn't see their stow- 
away, but the ship was 
so tail heavy that the pi- 
lot suspected something 
was wrong and one 
glance at the excited 
crowd below gave him a 
good idea* He swung 
around and landed as 
gently as possible* The 
cowboy scrambled off, 
vmharmed. 

Some ranchers pilot 
their own planes, others 
hire pilots. Plenty of 
young fellows leap at a 
chance to be a cow pilot, 
working with the other 
hands when there's no 
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AjrJjfflnc to frrflfifcn wild Aortts out of had landc of (Pyonrfne and move them into op»n caiintrj' 

where cowboys herded them into corrals. Some of animals can 6a seen 



flying to be done. There’s plenty of wind 
on the plains at times and the boys at Al- 
liance, Neb., boast they use a log chain for 
a wind sock. More accurate testimony as 
to sand-hill wind comes from Bill Man- 
ning, a cow pilot who made a record run 
from Belle Fourche, S. Dak., to Hyannis, 
Neb. In a ship with a cruising speed of 
only seventy-five miles an hour, he cov- 
ered 250 miles In one hour and twenty 
minutes, which means his plane was going 
ISO miles an hour, virtually all the dis- 
tance, aided by the wind. 

In the mountain country, flying becomes 
still more hazardous, but because of the 
very roughness of the terrain, it is an even 
more valuable aid to the man whose 
wealth is scattered there. Modern ranch- 
ers deal in terms of thousands, whether it 
be acres, cattle or sheep* Much of the 
property often lies far from headquarters, 
yet they must be constantly in touch with 
it in all kinds of weather. Take the Arnold 
property, for instance, Headquarters are 
in South Dakota, but much of the grazing 
land lies in Nebraska. In addition to 35.000 
acres which he owns, Arnold leases thou- 

* t 



sands more. He also runs cattle on a near- 
by government forest reserve. 

It’s no small responsibility keeping track 
of so much territory, so many cowhands, 
such big herds, But when saddles, brand- 
ing irons, spools of barbed wire or any 
other items are needed down in Nebraska, 
the boss can send a cowhand flying with 
them from the home place in South Da- 
kota in no time at all. Personally, he can 
supervise the work in a dozen different 
places. His plane, through the spring and 
summer, enables him to see that wells are 
kept going, fences repaired, and calves 
looked after* 

In the fall, when the cattle are ready for 
market, the plane again pays dividends. 
The big western ranchers sell nearly all 
their livestock to small farmers who buy 
the range-fed animals and fatten them 
for the market. In the old days, these cat- 
tle were shipped to a central market and 
re-sold there. This involved shrinkage in 
the animals themselves, and there was also 
a middleman's fee. Now, Arnold and his 
pilot hop into a plane, fly to Iowa and. 
bring back three or four prospective buy- 
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ers in a single day. They show 
these farmer-guests the stock and 
sell it to them on the spot. Then 
they ship it direct to the feeder. 

In the winter, too, the plane has 
an advantage over the cowboy's 
pony. After a heavy snow, cattle 
often become caught in pockets 
of the hills and mountains. Find- 
ing them on horseback may take 
so long that the cold will cause 
many fatalities. But from a plane 
flying low* such animals can he 
spotted instantly, Frequently, ton, 
planes can get through with food 
or other supplies for men or beasts 
when roads are Impassable* 

The traditional foe of the cattle lj . 
the sheep men, also have been converted 
to flying. Often a shepherd and his flock 
will be sent from headquarters in the 
desert areas with orders to go wherever 
feed can be found. Soon the owner may 
not have the slightest idea where his sheep 
are located, A plane runs them down in a 
few hours whereas it might take several 
days by any other mode of travel. 

Last winter a sheeph eider of the Cody. 
Wyo. s region, was saved from death by 
Cowboy Pilot Bill Monday, The herder 
had been lost in a blizzard for three days 



Antctope fleeing tram plane , shadow at which can he seen. 

S t j du', plane ready to round up wild horses m ' ft. 



kings.’ 



but finally made his way to ranch head- 
quarters. His feet and hands were frozen 
and he w T as suffering from exposure, but 
drifted roads made it impossible to get 
through to Cody. Pilot Monday responded 
to a telephone summons after a runway 
at the Cody airport had been cleared of 
snow. He landed on comparatively level 
benchland not far from the ranch house. 
Teams scraped away the snow to make a 
runway for the big plane to take off. Then 
it was a short trip to Cody where doctors 
were available. 
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vertical type. The sun strikes it from the. 
rear and the shadow appears through 
translucent glass, indicating the time o^l 
a clockwise dial. A circular photograph 
may be mounted on the dial plate 
means of four triangular prongs. v/S 



Robot “Four-Minute Man 
to Lecture on Machines 



Barnacles Shocked off Shijx^J 
by Weak Electric Current * 

Barnacles and other growths of plant^ 
and animal life can be prevented from; 
forming on the hull of a ship by passing 
a weak current of electricity through t^g 
hull. It is claimed by a Danish inventor 
; who has devised a method for doing this^ 
'He says his method costs little and cai^. 
also be applied to piling and other suc^ 
me rued structures attacked by barnacle 



Fstlinf fa^ri/icr the mfcrrarticaf m cm who i-;u cs 

'‘canned** lectures at Texas exposition 



Four-minute lectures by a mechanical 
man are a feature of the exhibit by ih*^ 
IL S, department of labor at the Texas 
Centennial Exposition, The robot, con- 
structed tn JT^illsburgh factory, has a ' 
^built-in" speech on men and machines 
with which to entertain his audiences. 



ertical Sundial with Photo 
Is Set in Picture Frame % 

Mounted in a 
glass-faced pic- 
^ % ^ ure f 1 rame, a pho - 
In ’sundial that is 
-ornamental for the 
'indoor garden, so- 
1 a r i n m . sun porch 
, , , - M . or other sunswept 

place in the home 
is read like a 
' clock* JOisihe 



When thif fleet barricade tackles an automobile it 
doesn't take long to drag it to a halt 



it, the front wheels engage the sturdy 
base and shove it a short distance to a 
stop. It is placed far enough from the men 
at work to check any car out of control. 
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Midget Players Bose in Scenes from Big Game 



Midget football stars 
fashioned of felt and wire 
take the part of real grrl/ 
iron players in posing Br 
the camera of the Buf- 
falo, N, Y„ Times, 
s c t'TplUin of tivn 1 1 i n g 
plays in the big game is 
flashed over the tele- 
phone or telegraph to the 
Buffalo newspaper office. 
Staff artists and sports 



rtirH'SpApcr editor 
poses nud^rts in SCe t*e of 
taotbotl fkintc Hjccorarn 1J In 
description rectiioJItj' wire* 
PtayvT it jrmnO'nff from £ out 
fine. Left, mid gets illustrate 
forward puss ptu y which 
resulted in touchdown 



Soldering Pliers Hold Work 
as Jaws Apply Heat 

Flameless soldering pliers* the jaws o 
which heat when the 



writers pose the tiny player^ on a midget 
football field lined to scale, contorting the 
dummies into lifelike action illustrating 
the play* The cameraman shoots the scene* 
and a few T minutes later the presses are 
rolling out newspapers with .the account 
of the game illustrated dramatically by 
pictures of the midget tearhs. The dolls 
are made of felt rings andjbands of vari- 
ous colors strung on wire clgid enough to 
be poised in any position. + In other sport 
seasons they are used to illustrate hockey, 
baseball and other games/ When photo- 
graphs of an airplane accident in the south 
failed to reach the newspaper in time for 
publication* the editor used the midgets 
with a model plane in a scone drawn by 
staff artists to represent thd actual disas- 
ter as described by wire. These photo- 
diagrams give the newspaper reader a 
"picture” of the event fast*! - than actual 
photographs could be obt£|/ned. 



tool is connected to< 
an electrical out- 
let, permit th£* 
operator to work 
without goggles* 
in greater safely 
than is possi ble 
when open-flame 
torches are used. 
The jaws of the 
pliers hold certain 
types of work 
firmly, at the same time applying heat. 
The tool is especially useful on such jobs 
as making sweated joints on the new typt: 
of solder pipes and connections. It also 
may be used for soldering wires and ter- 
minals and thawing frozen pipes, __j / * • 
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All-Steel Utility 'Trailer Has 










Capable of a maximum load of 1,200 
pounds, an all-steel utility trailer is being 
prepared for introduction through auto- 



Top, storing baggage in trailer. Center, on the road. Bottom, trailer 
arranged for turo to sleep. Note protective cur taint 



mobile dealers. It is mounted on two 
standard auto wheels and tires and has 
the standard tread of fifty-six and one-half 
i jUtfhes. The list price will 
be low, according to the 
i* a uufac timers. Equipped 
with a hinged covoji^nd 
tail gate, the trailer's 
lines will conform to 
those of the modem au- 
tomobile, A large amount 
of baggage can be car- 
ried and at nigbt the 
trailer may be converted 
into a sleeping compart* 
ment by using air mat- 
tresses. A canvas cover 
attached to the upraised 
hinged cover gives pri- 
vacy for the occupants. 
The trailer is eight feet 
long over-all and forty- 
seven inches wide. It is 
expected to meet the 
needs of many tourists, 
sportsmen, merchants, 
ven djQf s^and farmers, 

'Heavy* Ice Is Made 
in Five Forms 
by Pressure 

In addition to the or- 
dinary ice, which Is light- 
er than water, five other 
kinds of icc are produced 
by applying extreme 
pressure at varying tem- 
peratures, The solid 
crystal of ordinary ice is 
formed by the molecules 
arranging themselves in 
orderly fashion, layer 
upon layer. Water mole- 
cules have a random 
makeup. When ordinary 
ice is squeezed, the mole- 
cules ** ‘shrink 11 and revert 
to the random arrange- 
ment and the ice melts. 
Applying further pres- 
sure carries the molecules 
to a point where another 
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orderly structure, anoth- 
er solid crystalline form, 



“Mercy Tank” Speeds Relief 







At fine it reeled 
Ujfltic patstiig ti 



Leri- 



and waxed 

° n fV . 

/ 



it is 



ugh 



magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, sefjL 5 - ad dressed envelope, 
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becomes feasible. This 
kind of ice is heavier 
than water and therefore 
sinks. Pressure necessary 
for this ice is nearly 
100 T 000 pounds per square 
inch at thirty-two de- 
grees Fahrenheit, In Ger- 
many, pr ior to 1903, Tam - 
mann produced two new 
varieties, and later pub- 
lished evidence of anoth- 
er, by using temperatures 
of twenty to thirty de- 
grees below zero at pres- 
sures up to 50,000 pounds 
per square inch, In 1912, 

P . W* Bridgman of Har- 
vard discovered two new 
modifications by using 
pressures six times as 
high as Tammann*s. One 
of these can exist at tem- 
peratures of boiling wa- 
ter, provided high enough 
p ressures a re a vaifa ble, 

^ — / L p 

Fishing Line Dried 
by Reeling through 
Wax Cartridge 

Preserving your fishing 
line in good condition is a 
simple operation with a 
wax cartridge which damps on the fishing 
rod. It is attached with a small clasp 
which can be left on while fishing. At the 
end of the day the line is drawn through 
the cartridge to the reel and dried, waxed t 
and tested for weak spots, Soft rubber 
plugs squeeze out water and excess wax 
composition. The cartridge can be refilled 
with wax, goose grease or a special com- 



to Storm and Flood Areas 



7" u Jo i^r tv* <af i ‘mcrty fnnfc" plunging into swamp 

ft prornron n and rescue equipment into disaster area 



Whether its rescue mission is in swamp- 
land or hill country, the “'mercy tank 1 ’ 

built by Donald Roebling is designed to 
“take iu M Uy purpose is to curry 
gency relief to scenes of disaster when 
other means of transportation are blocked 
by flood, wreckage and impassable roads. 
The tank is four feet high and eight feet 
wide, with room for fifty persons or a 
large cargo of provisions and rescue 
equipment at the rear. In front is the pi- 
lot’s cabin. With traction like an army 
tank it can navigate water or land. 



C Names and addresses of manufacturers 
and dealers in articles described in this 
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0 ECENTLY fire de- 

1 tectives hidden be- 
hind an office partition 
heard this amazing con- 
versation. 

+ I'll give you any kind 
of lire you want ” one 
of the voices said, ‘Til 
burn the store to the 
ground or blow it up 
with an explosion. Or, 
if you prefer, you may 
have a smudge fire that 
.causes plenty of smoke damage, or a flash 
fire that singes everything in sight,” 

The detectives were listening to a pro- 
fessional + *torch" arranging to fire a store 
So I he owner could collect insurance. The 
“fire insurance racket" is widely spread 
these days and firebugs guarantee to cre- 
ate any type of fire. For smudge fires they 
use a smoldering chemical that deposits 
its heavy soot on everything around, and 
for flash fires they use a combustible gas 
that destroys the value of goods without 
completely burning diem. 

Most people would say a fire destroys 
every trace of what caused it or helps it 
to spread, but arson squads work miracles 
with a few pieces of burned wood. Cracks 



formation they decide 
whether a chemical was 
used to start the fire. 
Then they can tell 
whether a fire was ac- 
cidental or whether it 
Was touched off. One- 
might think thcit an ex- 
plosive time bomb that 



and check marks on the charred surface 
tell them the approximate temperature at 

which the wood burned and from this in- 



Making photomicrograph of evidence touml at fire. 
Center, enlarged pAnfuj of rut>b«f and fox hairs 

whtch solved hre. Belour, chemical crystals, lovnd 
embedded in churmd utoaduiork 








^ Fire Detective 



consists entirely q£ chemicals would leave 
no trace of itself but when this method 
was tried in Los Angeles the arson squad 
dug microscopic traces of the chemical out 
of the woodwork and traced it back to the 
man who had purchased it and built the 
bomb. Even when an invisible gas is uscd P 
detectives can find telltale evidence in the 
ruins of the building. Ten 
years ago firebugs were 
destroying a million dol- 
lars worth of insured 
property in Los Angeles 
each year but now the 
annual arson loss is only 
one-tenth as much. The 
reason is that Paul Wolfe* 



waSnjfTmding outlibv tires start. 

One of the tools of fire detectives is the 
microscope. With photomicrography they 
can tell exactly what was burned in a fire 
and sometimes this leads to finding the 
cause* A fur merchant whose stock was 
only partly insured lost his business in a 
blaze. The fire wiped out a fortune in sil- 
ver fox furs. The fire detectives found a 
few strands of hair in the ruins and put 
them under the microscope, A strand of 
real silver fox hair looks like a black line 
with white borders but these samples had 
a dark beaded appearance. The fire de- 
tectives searched their microscope library 
and found that the hairs were actually 
those of a rabbit. That enabled them to 

prove the merchant had substituted rabbit 

pelts for his expensive furs and had set 
the store on fire in the belief that he could 
collect his insurance money and still have 
his expensive fox skins. 

Some incendiarists try to allay suspicion 
by writing threatening notes to themselves 
or setting Ihe stage to make the fire ap- 
pear to have been an accident. A favorite 
trick is to make it appear that the owner 
loses money when a fire occurs in spile of 
his insurance. Once Wolfe investigated 
the burned premises of a clo tiling mcr- 



Top t examining ffutirnri and twitch to start 

fire. Center, analyzing gai sampler from tire . Bot- 
tom, a firebug 4 ‘ plant'* that faited 
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some of the lead and iron 
scrapings from the screen. 

“The firebugs often 
think up intricate schemes 
to make it appear impos- 
sible that they could have 
set a fire. Last year a 
woman's house was set 
on fire by a burglar who 
accidentally tipped over 
a lamp after he had 
bound and gagged her. 
She managed to escape 
from the burning build- 
ing only at the last mo- 
ment. At least, that was 
her story* But we found 
she was wearing very 
Light slippers that she 
could not have gotten in- 



Ttp, electrtc plate used by one firebug to slart blaze* Below, 
evident* gathered at atene of one fire 



chant who had a*fiatch of large 
rush orders in his safe. Business 
apparently was so good that the 
fire wiis a real calamity. The or- 
ders were bona fide, Wolfe found, 
bul had been given because the 
merchant had been offering goods 
at one-third his regular price. He 
would have lost money if he had 
been forced to fill the orders, yet 
their presence seemed to show 
there was no reason for a fire. 

‘‘Another kind of fire is the fake 
burglary type," Wolfe says. "In such cases 
the owner removes some of his valuables, 
scatters a handful of burned match ends 
around the house. Bets the place on fire 
and calls the fire department after the fire 
has a good start. The chances are the fire 
will be extinguished before the place is 
completely destroyed. Then the owner 
finds some of his valuables are missing. 
Coupled with the burned match ends in 
the unburned part of the house> this lays 
suspicion on some prowler. 

"Real fires from such a cause are un- 
usual, so it’s easy to discover how the fire 
was really started. One firebug even cut 
the screen of a back window to help carry 
out the idea of burglars, I borrowed his 
pockelknife and put it under the micro- 
scope. Still adhering to the blade were 



to while her arms were bound. The cloth 
gag, she claimed the burglar had taken 
from his pocket had her own laundry 
mark on it She had tipped over the lamp 
and started the fire and had then gone 
outside where an accomplice tied up her 

9) 

arms, 

One of the arson squad’s toughest cases 
involved a large residence that was almost 
gutted by fire one night while the family 
was away. A fire had been left in the 
fireplace and apparently this had started 
the blaze. But in the middle of the room 
one of the detectives discovered a charred 
pine knot to which several feet of wire was 
attached. This slight clue led to uncover- 
ing an intricate scheme. He found the 
family dog always slept in a box in the 

(Continued to page 11SA) 





Air Conditioner Cools 



ed Office 



Less expensive than 
air-conditioning an entire 
room, a small cooling unit 
can be installed in a 
glass-walled “office with- 
in an office.*’ The glass 
sides of this office area 
extend perhaps six feet 
high, with the top open 
to assure circulation of 
fresh air. The unit in- 
stalled on one side sup- 
plies a current of cool air 
which settles to the floor, 
driving the hot office air 
upward. It-eari-be regu- 
lated by turning a 'knob. 
Two or three desks can 
be accommodated in the 
walled area cooled by 
one small air-condition- 
ing unit. rT 



ClasseJ-tn office space, open at top* if on ‘'Mitl" of C am fort on hottfft 
jjay m. an air “Conditioning unit suspended on side supplies coot air 

ilk Plastic Bag for Picnic or Airtight Storage 

Watertight and airtight, a transparent 
zipper -sealed bag is finding a multitude of ^ 
uses at home and touring, on the beach J 
* and at picnics. You can pack your lunch 

in it and find the sandwiches fresh hours 
later. On the beach it keeps sand and 
M tj9 moisture out of handbags, and is handy 
for stowing away wet bathing suits anti 
towels. It furnishes a mothproof contained V 
for small furs, and because it resists ul- 
jr r 1 j traviolet an^infrared rays it is a useful ^ 

* % < * *-fs4 wrapper for" r alued photographs, papers, 

and garments that might ^ 
fade. In traveling, th^*,. 
bag serves as a carryall* 

^ t for toilet articles and 

p * first-aid kits. At home it <9 

0 k keeps cigars, cigarettes' ' h* 

1 ^ and tobacco fresh, and is >; 

\ \ ' a hand y for sporting % 

' clothes and equipment on 

mf- I the way to golf course or 

1. . . I If tennis court. The bag is \\ 



made of silk impregnated^ 



Above, picnic Utnth if 
kept fresh in the airtight 
hag, which Jm.t naf ab- 

sorb odors. Right, during 
beach party, handbag 
and Other belongings art 
stowed in bag to keep 
etif of sand and water 



with oU and a plastic, 
material, and may 
washed or dry cleaned. 
It is unaffected by grease* 
acid sat heat. 
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^tate Troops Use Sound 
for Identification of Criminals 



tractor to be carried from 
one cleat to another, thus 
reducing vibration. 
Spokes are attached to 
the inner rim, leaving the 
dirt free to fall through 
the wheel and onto the 
ground. All joints are 
arc-welded and the width 
and thickness of the steel 
rim vary with the weight 
of the tractor cm which 
they are used* It is said 
the wheels offer better 
traction in hard or loose 
dirt and thus save fuel. 

Mr- 



A'ftf Jersey palin' rufttig their mrthod qI identity* n>-.> crjrri 

Trials by malting Mound motion pictures in their studio 

Talking motion pictures are the latest 
ally of the state in apprehending criminals* 

^ It is proposed to make a sound-film rec- 
ord of the criminal routine procedure by 
the police* as a permanent means of iden- 
tification* The method is being tried out 
by state troops of New Jersey* It was in- 
stituted fay CqL H. N ormarr-Schwarykopf, 
former head of the state police, 

5 -—==-* 

OpenTrcad Wheels on Tractor 
Do Not Pack Ground 



oratories on 
Wheels Help 
Cheese Maker 

Giving the smallest 
cheese producer a chance 
to take advantage of sci- 
entific processes devel- 
oped J^ytheJ^^S, depart- 
ment of agriculture* two 
traveling cheese Labtrrmones are Touring 
Wisconsin and Ohio. The laboratories, 
mounted on automobile chassis, have hot 
and cold water on tap and electricity from 



Self-cleaning 
I r a c t o r wheels 
which do not pack 
the ground and 
also remain free 
of dirt have an 
open^tread design 
with side rims an- 
gled toward the 
center circumfer- 
ence and spiraled 
cross cleats so 
spaced as to per- 



Sficrrtist in the mobile laboratory shows how cheese 

should he manufactured 

storage batteries* Incubators in which the 
temperature is controlled hold pure cul- 
tures of bacteria and microscopes and oth- 
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Auto Trailer Carries Scales 
to Weigh Animals on Fa 



er instruments are car- 
ried in padded compart- 
ments. Any cheese maker 
can htive his cultures ex- 
amined by the traveling 
laboratories and can 
learn the reason for any 
trouble he may be hav- 
ing with bacteria,^ 



“Landlubber 11 sailors 
skim over a dry lake in 
California in a four- 
wheeled sailing vessel 
that is part yacht, part 
automobile. With a mast 
mounted above the front 
axle of an old auto chas- 
sis and a bowsprit like a 
wagon tongue, this desert 
schooner takes the wind 
in her sails and rolls 
along at forty miles an hour. When the 
sun raises heat waves over the sand, the 
sails seem to be scudding on a real lake. 



Traveling scale* call at the farm to weigh livestock. Finer of tfnil«r 
terve* as Weighing platform and seals* art in box rpounted on side 

Portable sc^hs m^mtt^cln -a trailer be- 
hind the agricultural agent’s car are being 
used to weigh farm animals in Oregon. 

The trailer coveYs* a av — 
cuit of nine counties 
every month, weighing 
animals for members of 
baby beef clubs and en- 
abling them to keep ac- 
count of weight gains and 
costs* The scales platform 
forms part of the floor of 
a two-wheeled trailer, 
which has adjustable legs 
on each corner that drop 
down to make it rigid 

whi le in use. The re a r 
gate is lowered to form a 
dialed ramp, both ramp 
and platform being cov- 
ert d with fine mesh 
screen to keep the animal 
f p tin slipping. The scales 
beam is in a box at the 
side of the trailer. The 
weighing trailer was built 
by faculty and students 
in the agricultural engi- 
neering department of 
Oregon State College. 



This I* California** version of the up-to-date prairie schooner, an old cruto 
chasers that nils on the smooth bed of a dry lake 




Forerunner of the **61.001'* on a trial roJl- This train, with three coaches. Weighed 
250 fd'Af and made J00 nates, an hour. The new one, with four coaches, weighs only 
ha If at much and maftet 112 miltt in it hour 



t^UPERSTREAMLlNE speedster s, just 
k completed and tested to satisfaction in 
Deutschland, represent all types of motive 
power. Most of the new Teutonic locomo- 
tives are lighter in weight than apy hith- 
erto known. For example, there is the 
“61,00!” locomotive with its four stand- 
ard-size coaches. This entire train weighs 
fifty to 100 tons less than a single steam 
passenger engine of the latest type now 
operating on the Union Pacific, and not 
much more than one of our standard Pull- 
man sleeping cars. 

Two years ago German engineers of 
railway equipment decided to conduct a 
series of secret tests, their major aim be- 
ing the increased efficiency of the steam 
engine. Results have been notable. Though 
weight has been sliced down materially, 
power has been increased to an astonish- 
ing degree. What is the secret? In the 
case of steam locomotives the procedure 
has been simple. The generous use of al- 



loy steel cuts the weight almost a third, 
and numerous pre-heating devices raise 
the temperature of the water to the boil- 
ing point before it is delivered to the feed- 
ing dome of the boiler. 

The new pre-heaters are being built in 
front of the Firebox and the exhaust steam 
is turned into valuable power. The Ger- 
mans, with pardonable pride, now an- 
nounce that the use of this steam -saving 
system, together with a superheater which 
operates at 752 degrees Fahrenheit, plus a 
three-cylinder driving gear, enables the 
new “61,001” to develop 3,000 horsepower 
and a sustained speed of 1 12 miles an hour. 

German designers have not, by any 
means, neglected other forms of motive 
power. Two new- types of Diesel -operated 
passenger units have just been developed. 
The first, equipped with two Maybach mo- 
tors of 600 horsepower each, has a super- 
charger to decrease fuel consumption and 
weight. Another kind of three-car Diesel- 
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equipped train employs a giant engine* 
which, with compressor in operation* de- 
velops 1*400 horsepower- The train also 
carries a u baby tT Diesel engine of only 120 
horsepower, which furnishes power for 
air brakes, light generator, ventilating 
equipment and magnetic brakes. 

New developments also have been an- 
nounced in all -electric engines- It was 
found, after exhaustive tests, that the di- 
rect, or electric driving gear was most 
efficient for starting and low speeds* Ac- 
cordingly, some of the newest electric en- 
gines are being equipped with a two -speed 
hydraulic gear* similar to the automatic 
overdrive in the modern American auto- 
mobile. The high-speed second gear of 
the hydraulic transmission cuts in at sixty 
miles an hour and carries the electric train 
to its top speed. The lower gear is used 
in starling. 

Today the most famous of all the German 
all-electric locomotives is the *‘l-Do-l.” 
It develops 4 ,800 horsepower, which is 180 
more than the giants of the Pennsylvania 



Tap, tvHP fiOfl,jfcan#pnu.ifr Drrxrlr ifrii'i! ffii* Grrmnn 
flyer. Center, side view of the *' 6 1,001 ." ScJou?, 
gfpft coach driven by motvrr «n 

railroad that haul the “Congressional 
Limited," the “Senator" and other famous 
Washington to New York speedsters. The 
German locomotive is not quite so fast as 
its American counterparts, however- Also 
in the all-electric category is the new ft all- 
glass coach." It is a single-car unit driven 
by motors located in the trucks, and draw- 
ing its power from overhead. With the 
exception of the floor and a couple of feet 
of the sides, the body is made mostly of 
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Left, the “6f r 00t" 
t raveling 112 miles 
per hoar, thin Gcr- 
tnttn f aal-bur ning 
streamliner, light 
lit toWlffhf ujiJ tusi 
an if* “feet” it 
making the cele- 
brated 'T tying 
Hamburger” .5 cent 



Right, interior af observation 
to- 1 af the ‘'fHrOOl*' with the 
famous locomotive shauring irr 
the background 

shatterproof glass. It Is 
designed for sight- seeing. 

Increased speed of Ger- 
man trains has called for 
considerable advance- 
ment in braking equtp- 
merit. This resulted in 
the development of l he 
“magnetic brake,” It Is 
used in addition to the 
standard brake. The bar 
of the magnetic brake 
rides normally above the 
rails, but when quick 
stops are necessary, it is 
lowered into contact with 
the rails, holding to them 
by magnetic force. In the 
case of the Diesel and 
steam locomotives, the 
power is supplied by 
electric storage batteries 
but in electric locomo- 
tives, the power is avail- 
able from t he same source 
that runs the engine. 



C[Dur Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 

this magazine, if accom- 
panied by return postage. 



D>mng ear of the German lightweight train, the “<> J ,00 1 ,** with double 
tables on one aide and singles an the other 
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j Radium on Fire Finder Aids Lookout at Night 



413 

r 




Radium compound applied tq the 
fire finder used by the government's 
forest service helps lookouts to lo- 
cate fires at night in the forest. The 
■ compound is used on the numerals 
of the azimuth and the cross threads 



Air Sterilised for Operation * 
by Germ-Killing Rays 

Tubes which deliver a barrage \ 
^ of germ-killing rays into a hospi- \ 
i tal operating room are being used\ \ 
r to make surgical operations safer*^ 
Q at Du ke hospital, Durham, N. C, 
ThtfLubes, of particular value in - 
> cases of chest surgery, have been , 
found to reduce operating -room « 
infections and it is said patients * 
suffer less severe after effects 
from opuraLitms when the germ- ■* 
killing rays are used. Open plates 
of germ culture media placed near 
the center of radiation of the ' 
tubes fhr an hour during a chest operation 
collected enough germs for only three 
germ colonies. Plates exposed the same 
way when the tubes were not used col- 
lected enough germs from the air for 



Tcpt fire foc/iout ifatroR an J, circle, obstruct at work. B Qf torn, 
fire finder uiith radium- coveted cross threads 



of the fire detector, enabling the lookout 
to make fire location readings without the 
aid of lantern or flashlight. Reflections of 
artificial light against the windows of the 
lookout stations have handicapped ob- 



servers making readings at night* Under 
the radium treatment, the numerals and 
wires on the detector show r up like the 
face of a luminous dial watch. 



nearly 100 colonies. The surgeon and his *** 
assistants in the operating room are pro- 
tected from the rays by goggles of plain 
glass and hoods of starched doth. , 

jjj^i tLCc^uf i /W-w-Mb ^ 
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Lett, iWn'r iprnj#f Jufnprnt 

for i>onrn(» tfiui ffiffiinstmf the uiuaJ * f fin- 
ger -shaking"' or "bafllt-tfruirting" methods. 
Above, cabbage shredder qnJ vegetable fleet- 
rr u 1 fi r f folia u/m th r contour af I Ac uf^flatrlf 
or trmit bccouje # 6 * blade piVmt. A Jittir 
rrmom tye* crscf bod spots 
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J.eff, iwIt Ii timing heater with ad- 
justable shutter* to direct heat 
Uf^frr lirffrerf. With shutters open, 
radiating heat is supplied , and with 
shutters dated, th * heat is eireo- 
filed. St humi fuel ad wilAaut r«- 
pairing machinery, wish or light- 
ing ring to atomise the oiL A basis, 
afummum mixing bawl with else* 
tra-hardened finish. Nate thm grip 
under which the hand slides 
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Above, adjustable rod which provide* extra hanger 
space in closets* it is installed without nails, hvok* M 
3crri4>< of tools tty expanding it to proper length, 
then turning outer tub* which causes an internal 
screw to expand it so the rubber- faced ends are 
forced against the walls. /tight, electric ironer 
which folds into a neat cabinet when not in use* 
The Cabinet is on «ulera, so it may be moved easily 
to any convenient location 



Left f. steam pressure 
double boiler which 
sour* Jim* in cooking 
and prevents food from 
burning, inner and out- 
er vessels clamp togeth- 
er, Below, wire frame 
and rubber disk which 
Separate cream from 
milk right in the bottJ* 
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Street Brush Built of Odd Parts 
Cleans Pavement for Painting 





Revolving brushes on homemade street cleaner 
sweep line where traffic fun* ft to be painted 

Before painting traffic lines on the 
streets of Lincoln, Nebr,, the police crank 
their home-built sweeper and clean the 
avement. The sweeper has a little of 
very thing in it — an automobile generator, 
lr of wire brushes, two "scooter” 
heels, the gasoline engine from a wash- 
ing machine and some odd parts* The ro- 
tating brushes at the bottom of a vertical 
shaft loosen the dirt, and as the sweeper 
moves on T the exhaust of the engine blows 
away the dust. The shaft rises and falls 
with the irregularities of the pavement. 
The handle is made of one-inch tubing. 




fob 



Micrometer with Comparator 
Replaces Set of Gauges 



Designed to 
serve the com- 
bined purposes of 
an indicating mi- 
crometer and a 
comparator, a new 
toot replaces a 
whole set of solid 
tolerance gauges 
and provides a 
means of making 
measurements 
on inspection work. The indicat- 
dial is calibrated in .0001 inch. In 
a spindle is turned down on 



the work until the indicating hand rests 
at zero, thus giving the correct measuring 
pressure and eliminating all element of 
"feel” or sensitiveness of touch. Only one 
reading is necessary. The tool may be 
used as a comparator or snap gauge for 
quick checking of pieces in quantities. 
For inspection for roundness, the work is 
rotated and any deviation is shown by 
variations of the indicating hand* Taper 
is detected by sliding the work lengthwise 
between the anvils of the tool. Special 
sizes of the tool up to thirty inches can be 
obtained, but the regular models are one 
and two-inch tools. An outstanding feature 
is that it requires little skill to operate, 

— 

Forest-Fire Fighters Directed 
by Observer in Plane 

Watching the progress of & forest fire 
from an airplane high above the confla- 
gration, the flying forest ranger charts the 
attack and marshals fire fighters by radio 
to strategic spots. This up-to-date method 
of checking the devastation of our forests 
by flame is used in the eastern states as 
well as the heavily forested western 




Neta Jersey officer surveying scene of forest fire 
from plane and directing the fight by radio 



mountain regions. When 100 square miles 
of the pine forests of southern New Jersey 
were swept by fire recently, CoL Leonidas 
Coyle went aloft as observer and directed 
the ground army of 2,000 fire fighters by 
radio telephone. 







40 UubeX 

a/nd 

5 Speakers 



pERHAPS you have 
not considered the 
interesting possibilities 
of a receiver using forty 
tubes and five loud- 
speakers; bowever T sev- 
eral of these super de 
luxe installations are 
now in use. The set 
consists of two major 
units designed by E, H. 
Scott, a Chicago manu- 
facturer- It weighs 620 
pounds and includes an 
automatic record chang- 
er and complete record- 
ing equipment. 



Three separate audio 
channels are incorpo- 
rated in this receiver 
which is said to bring in 
program selections from 
all parts of the world 
with astounding clarity* 
The first channel re- 
produces the low fre- 
quencies from 30 to 125 
cycles, which are heard 
through the large 18-in. 
speaker, A second chan- 
nel is used for the me- 
diuni frequencies from 
100 lo 1.G00 cycles, 
through slightly small- 
er dynamics; the third 
covers the high fre- 
quencies through two special H,F, speakers t one 
of which the young Jady is holding in her hands. 

A separate cabinet, shown in the center photo* 
is used to house and properly baffle the five 
speakers. The full-range high-fidelity receiver, 
power-supply units and phonograph turntable 
are installed in the specially designed console 
cabinet which appears at lower left. 



417 




) 






j-lHlJLD 



SHIELD 



uBEE-N ^ 









- j fcTilLNM^ r-l&l/IT, 

OR OMt S-Etf W 

DOUBLET 



SHIELDED IHTEH 



ro AN f. POST 
JH *tCJ,1VLfi\ 

I / 

] ? . TELtDW 



5T*G£ COIL Ti 



jMTswa 

iUftUHL 

r. 



l -ca>tcs : L r inro. 
€sD6 



ENGLAND 

GSB 



V BCD 



t.Mty 

“FD_. 

M.fc 

H 



HD ■ 

a*ra 



y\ 



, ro CiftOUNJ} r CST In 
L BLCFLVf R DH TQ 



5D.03P 

OhnS 



DFHER ’ DL ETT 



|i“ r 



DOUBLE? 



hum 
+b m to 

££D V. JU 
l-'ECi.! WEH 



A \ tf.i akn 



nLJ.54;i3 
Of 606 n$ws 



TO tlQ'V. A.tL, f 
LINE ^ 






lL*c* ; > nrwL 



El*«* 



B*S£ OF HETF1VLB 



n&Z 



By F. M. Lund 



VENEZUELA 

YV 5 RM 0 



]VJOW you can bring in those foreign 
stations that arc beyond the reach of 
your present all-wave receiver. The pre- 
amplifier unit to be described, is inexpen- 
sive and easy to build; it greatly extends 
the usable range of almost any short-wave 
or all-wave set, increasing the strength of 
the received signal from 2 to 20 times. 
Better selectivity, the elimination of re- 
peat points and unwanted code signals, 

bring the weak 
distant broad- 
casts well above 
the noise level. 
Sensitivity is 
advanced to a 
degree which 
mokes possible 
excellent loud- 
speaker recep- 
tion of many fine 
European pro- 
grams that you 
are now missing. 
The amplifier 
has its own filament supply but the B- 
voltage must be obtained from the receiv- 
er that it is to be used with* However, it 
is a simple matter as anything from 100 to 
250 volts will be satisfactory, This blue 
positive B lead, indicated in the diagrams, 
can be connected to the voltage divider in 
the set, or, if your receiver has a pentode 
power-output tube you can get the nec- 
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esSBiy voltage directly from the screen 
prong of the tube. The red lead goes di- 
rect to the usual antenna, or to one side 
of a doublet antenna system. A green lead 
is run to ground or to the other side of a 
doublet; the black wire Is fastened di- 
rectly to the metal chassis hose of your 
receiver, A remaining yellow lead is then 
connected to the regular antenna post on 
the set and you are all ready to go after 
new foreign stations for your log. 

AH parts are assembled on the simple 
sheet-metal base detailed in Fig. 1 and 
arranged as shown in Figs. 3- A. 3-B and 
3-C A schematic diagram is given in Fig, 
2 and the simplified wiring diagram ap- 
pears in Fig. 3, It will be noted that this 
last diagram shows all parts and connec- 
tions as viewed from the underside of the 
base. 

Coils T] and T” are available already 
assembled in shield cans with trimmer 
condensers Ci, C^, C:* and Cn In fact all 
wiring shown within the dotted lines 
Fig, 2 is completed by the manufacturer. 
Tins insures correct short lead lengths, a 
feature of utmost importance in 
short-wave work. These coils 
have been carefully designed for 
this particular pre-amplifier and 
do away with plug-in coils and 
c ompl i cated w i ri ng. 

The ganged tuning condenser is 

(Continued to page 14 oA)i 
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POPULAR MECHANICS 



One -Tube Set Works on Six Flashlight Ceils 





flashlight batteries of the 
k variety available in the flve- 
and-ten-cent stores, will operate 
this little one-tube receiver. The 
outstanding features include un- 
usually low cost, crystal-set sim- 
plicity, space-charge detector and 
good DX tube set performance. 
Beginners, graduating from the 
crystal stage of radio experiment- 
ing. will find this an easy set to 
build and the space-charge de- 
tector is of special interest. 

The method of using a space- 
charge detector, although not new, 
-<"* has seen Utile use. Now, thanks 
to the experimental work of a 
Canadian amateur, VE4EA, who 
demonstrated the practicability of 
using a type-49 tube as a space-charge 
detector in a portable 2-tube short- wave 
receiver, the hook-up is gaining favor 
rapidly. As far as can be determined, this 
is the first time that the principle has been 
applied in the construction of a simple 
one- tube broadcast receiver. 

In rhe set to be described, the type-49 
tube is employed in a regenerative circuit 
with resistor control of regeneration. A 
positive bias is applied to the inner grid 
of the tube, thus permitting the tube to 
operate efficiently with only six volts of 
plate voltage, The filament supply is lVz 
volts; this may be obtained from two 
lype-Ul flashlight ceUs connected in par- 
allel as shown, or a single No. G dry cell 
may be used. Four type-112 flashlight 
cells connected in series, furnish the bias 
and plate voltage. 

Coil-winding details are shown in Fig. 1; 
it is important that all three windings be 
made in the same clockwise direction and 
the connections should be made as shown. 
The original coil form used was the card- 
board cover removed from an old type-Ul 
flashlight battery. The start and finish 
ends of each coil winding are anchored by 
passing the wire through two small holes 
punched in the cardboard tubing with a 
pin. Be sure to leave the wires long enough 
to reach the various points where they are 
to be soldered as indicated in diagram 
Fig, 3; the coil form is glued to the base- 

< Continued to poffe 142A1 
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if ii no longer necessary to Wor- 
ry with man-made static it you 
/mtUc on alNmod'f, of lAjrt-tUaUtf, 
Buprrhwtmradynv receiver. The 
ntiise Ellen err. ff]guin in the in - 
ttrt p ft df employs ifi* n*ii) 
Lomij circarf in ad «4*ify alHm- 
frfi’J unit available in kit form 
for tram six to eight da liars. 
Used with your receiver t it will 
enable you to eliminate trouble- 
some motor noises and similar 
forms of interference 
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Below, simple lock ini* arrangement for fila- 
ment switch, made from tiro pieces of bras* 
strip. The email loch prevents casual tam- 
pering which often remits in rundown bat- 
teries in portable receivers and transceivers 

GUAW UJWS-SWJKrt i!i'OFF"POSITION 



Above, pfuf-in connection for 
power- supply unit, made from 
an old tube base, wafer-type 
sachet, small flat can and a 
few adds and ends. With a 
.flu elded cable this plug-in 
arrangement is suitable tor 
receivers and public -address 
amplifiers. Below, Ann«fy jig 
helps to locate screw slots 
accurately in panels for rack 
mounting 



■ . *s & u* ^ 

left, heavy-duty A and B-bat- 
te rhw fin ope rating ^ 2- volt re- 
ceivers in locutions where bat- 
tery-charging apparatus ex not 
available. Below , rotating 
mounting f°r microphone trans- 
former, easily adjusted to best 
point for eliminating hum 
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Left, neat and efficient insulating hushing 
made with BalteLte screw taps taken from 
tooth-paste tubes or small battles. Sketch 
shows method of drilling and as sc m b f r ng Oil 
machine screw to trine high-voltage lead 
through hole in nrlflol (fiosjif 
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Cathode-Ray Tuning Unit in 
Model- Airplane Ornament 



time for mw ^fe8^$TrJ£s t in various parts 
of the world, is indicated opposite the ar- 
r^ws radiating from the center of the dial. 



Labyrinth Extends Speaker Range 

Unnatural boom 

is removed from ; ~ y- " i "S S 

radio voices and 

music in a well- ifesfe ;’ 4 1.41 



This handy tuning aid can be mounted way lined with a 
<Son top of your radio cabinet or placed orf-a special acoustical 
- convenient table near the set. Conner- ^material These 
Elions to the receiver are made by slipping ^panels, indicated 
cable loops on the prongs of two tubes and- with the letter A. 
t^therc is one additional connection from the? ’ 
cable which goes to the receiver grmmd* 
is available for use with any set that^ 
ylhas automatic volume control and oper-*^ 

®C^llng with or G-volt tubes. The cath- 
ode-ray tuning tube, housed in the unit # lj>^ 
makes visible the process of tuning the^ 
receiver to resonance with the desired ri 
broadcasting station. This visible effect is 
observed on a fluorescent target in the 
dome of the tube which is mounted in'^r 
horizontal position joeing the operator. 



Antenna for Turret-Top Cars 

\ Easily installed under the running board 
ih nf.:Sriy make of car, this compact and well 
insulated auto antenna provides a means 
Ifor good signal pick-up in cajs jiaving aJJ- 



Clock Indicates World Time 



Correct time /f" [gwL 

all parts of the Nj 1 [[ ( f ~ B~ B J ? 

world, is claimed ^ Wk J|~ 

by the inventor ^ 

this longitudes^J 

time clock which metal bodies, or turret-type tops. The per* 
is designed for DX v^Joratod brackets enable the owner to ad- 
short-wave lis- Just the antenna below the running board 
teners. Available^rfor proper clearance to meet the require- 
in both electric -trteftls of his particular installation, 
and spring- oper- — 

ated models, th<M*Og[Blueprints covering radio construction 
hands show local articles in past issues can be obtained for 
time while the 25 cents each; material lists are available 
corresponding without charge on receipt of postage. 






NEXT MONTH — How to Build a Portable All-Purpose Hearing Aid. This com- 
pact and easily built amplifier will reproduce voice and music with surprising 
volume and clarity even when the small microphone is used some distance from 
the source of sound* Also — How to Read Radio Symbols in Common Use 
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Doorbell Chi 



By A. L. Mills 



VI /HEN callers press your door- 
* bell, their presence is an- 
nounced by soft, melodious chimes. 

The original model from which 
these drawings were made has four 
chiming tubes, each of which is 
struck twice in the sequence shown 
in Fig. 1. The hammers are raised 
to a striking position by means of 
pins on a hardwood drum which is 
rotated slowly, one revolution in 
about 15 seconds, motive power be- 
ing furnished by a small 110-volt 
electric motor connected to a gear- 
ing mechanism to reduce the speed 
as desired. In this case, part of an 
old phonograph was used for the 
purpose. Fig. 2 shows the assembly 
as it looks when ready for action. 

Now, you will be able to discover 
just how the device works auto- 
matically when the doorbell button 
is pressed. The pushbutton and 
doorbell transformer are connected 
to a solenoid, the plunger of which 
moves up quickly when the coil is 
energized, striking a trip lever. 

This allows a pivoted mercury 
switch to drop to the position indi- 
cated by the dotted lines in Fig. 3. 

As the doorbell circuit is closed 
only momentarily by pressing the 
pushbutton, this relay action is needed to 
start the motor and keep it running until 
the chime cycle has been completed. When 
in the position indicated by the doih'd 
lines, the mercury flows to the lower end 
of the tube and forms an electrical path 
for 110-volt current between two contact, 
keeping the motor going until the end of 
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MERCURY SWITCH 



Someone depresses push button 

Solenoid works; plunder moves up 
to rckasc trip causing mercury* 
switch to timkt contact 

Mercury sw itch starts motor, which 
rotates striker drum 

At end of one turn* cam on drum 
raises push rod to re-sot mercury 
switch 
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one complete rotation of the striking drum, 
A cam on the end of the drum raises a 
push rod to reset ihe mercury switch, 
causing the mercury to roll to the other 
end of the tube thereby breaking the cir- 
cuit. To keep the mechanism running for 
a short time after the circuit has been 
broken, one or more flywheels are pro- 
vided* In this case, two flywheels were 
used, one on the motor shaft and the other 
on the governor shaft of the phonograph 
mechanism. The momentum of the fly- 
wheels keeps the striker drum rotating 
until the high point of the cam passes the 
push rod and allows the latter to drop 
down where it will not obstruct the mer- 
cury switch from tipping the next time 
the doorbell button is depressed. Details 
of the solenoid, mercury switch and push 
rod are given in Figs. 4 and 5, The wire 
of the solenoid is wound on a length of 
fiber or aluminum tubing in which a 



-in., soft- iron rod, the plunger, is free to 
slide up and down. The coil diameter is 
Ids in rf and its length is 2^ in. The alu- 
minum tube projects from the lower end 
of the solenoid and has a wood plug at its 
end to retain the plunger. The latter 
should project up into the coil about one- 
third of its length when at rest. The Lw'O 
electrical circuits used in this unit are 
entirely separate as you will note from 
Fig. a/ 

In building the unit, the exact arrange- 
ment depends on the parts used, and, 
therefore, no exact dimensions can he 
given on the mechanism. It is best to as- 
semble the drive parts and switch assem- 
bly on a temporary base and the exact 
location found by experiment, after which 
a permanent base is made. The holes for 
the pins in the striker drum are located 
by using a paper template as in Fig. 6, this 
being placed on the drum and the hole lo- 
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cations punched. Hammers are | l A 

cast from lead to the shape j-JUl 

shown in the circular detail of 
Fig* 6, They are covered with t I U 
strips of leather and suspended fc r 
from the No* lG-ga. brass strik- U— fli- 

ers with lengths of clock spring *1 
riveted on. The strikers are sol- 
dered to short lengths of brass 1 

tubing h which arc slipped on a 
rod supported by three bearings as pic- 
tured in Figs. 2 and 7. Wire arms on the 
strikers pull against small wire springs 
which give the hammers a snap action as 
soon as the striker is released from the 
pin on the striker drum* See Fig. 8. One 
end of each spring is flattened and an- 
chored in the wood crosspiece from which 
the chiming lubes are hung. 

The lubes are suspended on strips of 
rawhide lacing passing through holes 
exactly 1 in. from the top ends* Fig* 9 
gives the finished length of the tubes on 
the original chimes after tuning* It is best 
to cut the tubes 1 in* longer than the 
lengths given after which short lengths of 
each tube are cut off until the exact pitch 
is obtained. As to the cabinet housing the 
striking mechanism, that shown in Fig. 9 
is merely a suggestion. You can suit your- 
self as to the design, but in any case the 
cabinet should slide upward so that ad- 
justment of the mechanism can be made 
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Tray on BcacH-Umbrella Handle 
Holds Small Articles 



Folding oak doors u fith t hctt-Copptr backs dost off 
fireplace at night 



Those who have beach umbrellas can 
keep keys, matches and other small items 
from being lost in the sand by providing 
a small tray that hooks on the umbrella 
stand. The tray is a wood disk, preferably 
plywood* drilled to slip over the standard 
and then sawed in two. Hooks to fit un- 
der screw heads hold the two halves of 
the tray together and also hold it on the 
standard. A narrow width of wire mesh 
can be tacked to the edges of each half of 
the tray to serve as a small railing. 



stores, are just about the right size for this 
purpose. They arc easy to handle and al~ 
low free circulation of air around the food. 



Effective Fireplace Damper 

Here is something unusual in the way 
of a fireplace damper that is used in the 
cabin of a New York architect. Folding 
oak doors, with a copper backing, are used 
to close off the fireplace at night after the 
fire has burned nearly out. This elimi- 
nates any smoke that might come into the 
room from the dying embers if a throat 
damper were used, Also* it prevents the 
inflow of cold air down the chimney into 
the room, During mild weather* the doors 
can be lifted off the hinges and stored. 



Tray far small articles is quickly removed when 
utttbftllti is fotdsd for eorryinff 



Food in Refrigerator Baskets 
Is Readily Accessible 

The problem of 
placing vegeta- 
bles* fruits, etc., in 
a refrigerator so 
that one item can 
be removed with- 
out disturbing the 
others is solved by 
keeping the small- 
er items in wire 
baskets. File bas- 
kets* available 
from office -sup ply 



Glue Brush Hooks over Bottle 
to Keep Handle Clean 



Do you get your 
fingers sticky ev* 
ery time you use 
a little glue be- 
cause there is no 
place to put the 
brush, and you 
just slip it into the 
bottle? If so, a 
small wire clip 
soldered to the 
brush handle 
about the center* 
so that it can be hooked over the mouth 
of the bottle* will avoid this trouble. 
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Laundry Cart Wheels Wash to Clothesline 




Assembled from odd pieces of lumber enough to eliminate stooping for each 

and two coaster-wagon wheels, this cart garment as the wash is hung on the line, 

saves the work of carrying heavy wash If more space is desired for hauling larger 

baskets from the laundry room to the loads* the lower cross members may be 

clothesline. It accommodates one basket bridged over to hold small baskets or 

and a box of clothespins, and is high buckets of washed clothes. 



Mounts for Photographs Are Plate-Sunk with Boy’s Top 






Anyone can plate-sink photo mounts 
with a boy’s top and a piece of thick card- 
board. After determining the size of plate 
mark, cut the cardboard to this size and 
place the mount to be embossed face down 
on It. The top is used in the same manner 
as an embossing tool, the mount being 
pressed down all the way around the mar- 
gin of the cardboard underneath. The ef- 
fect is that the surface on which the print 
Is mounted is depressed below the edges. 



Coating for Battery Terminals 



A mixture nf di glycol stearate, 12 oz., 
and water, 15 pts.7 applied To The cleaned 
terminals of a storage battery makes a 
wax coating that is highly effective in pre- 
venting corrosion at these /points. Heat 
the ingredients together ui/iil the di glycol 
stearate has completely /melted. While 
molten, mix at high speed, olT the fire, un- 
til the preparation has cooled to approxi- 
mately room temperature. This product 
may be packed in tupes or cans, and it is 
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Mimeograph’- Stencil Borders Cut 
with Lead Pencil 




it / - / ei p/ CaVcIr* fo QVtrinp pr .ipcrceii dflJ 

itrirrf/if find ncflf borders 



Simple, novel borders may be repro- 
duced on mimeographed work by cutting 
them on the stencil with the ferrule end 
of a lead pencil from which the eraser has 
been removed* A ruler held along the 
edge of the stencil serves as a line and 
spacing gauge for the work. By overlap- 
ping the circles, or spacing them apart 
and connecting them with straight lines, a 
series of novel patterns may be composed. 



Installing Solar Water Heater 




Manifolds at ends of eoH offer test resistance than 
return bend* to uHttef Circulation in solar heater 



In localities where solar heaters are 
often used as a cheap means of heating 
water in the home, many of them have 
been unsatisfactory because they were 
improperly installed* The installation 



shown is recommended by a plumber with 
30 years experience. He suggests the “mi- 
ter” or manifold type of coil instead of the 
continue us -pipe type as it offers less re- 
sistance to the circulation of water. The 
coil should be made of 94, 1 or \Vz -in. 
pipe, all other pipes being % or I in. in 
diameter* Although the outlet pipe from 
the heater is shown leading to the side of 
the supply tank, it is better to lead it di- 
rectly into the outlet line from the tank, 
using a tee above or below the one shown 
attaching the gas heater to the line in the 
drawing. Be sure to install valves in the 
inlet and outlet lines to the heater so that 
it can be shut off and drained when not 
in use.— C. F. Herrick, Massillon, O t 



Cellulose Tape Protects Labels 

Transparent cel- 
lulose tape is 
especially useful 
for protecting la- 
bels on bottles as 
it is non-absorb- 
ent and does not 
stain readily. The 
tape should over- 
lap the label on 
all sides. Narrow 
labels can be 
sealed with a single strip of tape, while 
larger ones can be covered completely if 
the strips are overlapped. 

— E. L* Brokaw, New York City. 



Pot-Lid Repair Knobs Attached 
to Last a Long Time 

As most pot-lid 
repair knobs soon 
loosen because the 
nut turns or the 
tin washers rust, 
it is best to sub- 
stitute copper 
washers and use a 
lock washer un- 
der the nut. In 
this way, the as- 
sembly can be 
drawn up more snugly than is possible 
with the cupped tin washers, which bend 
out of shape easily under pressure. 
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Neat Bric-a-Brac Shelves 
Dennl from OW Minois 

X)uP' n y ou have some old mirrors available, 

Hy-oi 

1 ,y nut convert them into bric-a-brac 
sh el v es? The work con si s ts ma i nl y of eu 1 - 
ting and drilling class, but this is not tii f— 
ficult if you go at it carefully. A mixture 
of turpentine and camphor provides a 
good cutting fluid when drilling the glass. 
For the drill, you can use a triangular file, 
with the end ground to an angle of 45 , 
When shaping the front edges of the 
shelves don't attempt to break the glass 
on a curved score, but run several scores 
at a tangent to the curved one to the edge 
of the glass, Then you can break off the 
glass in small segments and true up the 
curved edge with an emery stone, finish- 
ing with pumice stone and water. The 
rear ends of the shelves are supported on 
the heads of machine screws, while the 
front edges rest on strips of tin angle bent 
lo the proper curvature and attached to 
the mirror with screws. To suspend the 
shelves, use two glass rosettes at the top 
as shown. The fiat wall shelves are made 
from mirrors backed with thin plywood., 
each shelf being supported by a single 
bracket attached to the shelf and hack 
with machine screws as shown in the up- 
per detail. — J. Kuptz, Chicago. 
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Auxiliary Fuses Made of Tinfoil 
for Experimenter’s Bench 




A strip of tinfoil inserted in one wide at the flrtt 
protects house fuses 



For the experimenter's bench "where 
electrical gadgets of questionable current 
capacity are tested, a saving in blown 
fuses can be had by using a fuse impro- 
vised from a piece of tinfoil in one side of 
the line as shown. You can cut the tinfoil 
into different widths to carry various cur- 
rents, A soft-wood block makes a good 
fuse holder. Thumbtacks pushed through 
the tinfoil fuse and through eyes on the 
ends of the line w r ires form the connec- 
tion,. — A + Glynn, San Francisco, Calif, 



Worn-Out Grease Cup Enlarged 
to Make Threads Hold 




When threads 
on a grease cup 
have become worn 
so that the cap 
will not hold* a 
repair can often 
be made by en- 
larging the bowl 
of the cup with a 
tapered wood plug 
as shown. The 
plug is turned or 
whittled down to 
a diameter just a 
little larger than the inside diameter of 
the cup, after which it is tapered slightly 



so that it can be driven into the bowl. 
Setting the cup in a small hole drilled in a 
hardwood block will prevent damaging 
the threads on the lower end* 



Powdered Abrasives Applied 
with Salt Shaker 





Ordinary ten- 
cent salt shakers 
come in handy 
around the shop 
for sifting various 
abrasives on work 
bbing 
surface. 

They are especial- 
ly useful in sifting pumice stone on wood 
turnings in a lathe when filling and French 
polishing with the shellac -and -oil process. 

— L. C + Ferguson, Manteca, Calif, 



Sprinkling Head for a Few Cents 




Here is an inex- 
pensive method of 
making a number 
of lawn-sprin- 
kling heads* Just 
screw a pipe cap 
onto a nipple of a 
size that will slip 
into the end of the 
hose. Then make 
a hack-saw cut in 
the end of the cap at an angle as shown. 
The finished head will spread a fine spray 
of water over a wide area. 



— L. H. Georger, Buffal o T N. Y. 



Thimble Is Always at Hand 
on Cork Holder 



When a thimble 
is tossed into the 
machine drawer, 
among spools, but- 
tons, etc,* it may 
be difficult to lo- 
cate when wanted. 
If a small cork is 
glued Lo the inside 
of the drawer, 
E he thimble can be 
slipped over it. 




* 
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Removing Paint from Brush 

To remove excess paint from a brush 
easily, before cleaning it, take a length of 

heavy steel wire 
and bend it d ou- 
hie, giving it an 
extra turn at the 
looped end to form 
a sort of a spring 
to keep the free 
ends of the wire 
open. In use, slip 
the brush between 
the wires, squeeze 
them tightly and pull out the brush. Re- 
peat this operation a few times, which 
will squeeze out most of the paint so that 
the brush can be cleaned without undue 
waste,— Op ie Read* Jr* T Chicago. 




Liquid Transferred from One Jug 
to Another Without Waste 

When pouring 
liquid from one 
jug into another, 
the level in the 
funnel can be 
maintained con- 
stant to avoid 
spilling by simply 
immersing the 
neck of the invert- 
ed jug into the liq- 
uid. The principle 
is the same as that 
in common poultry water fountains, which 
operate on the vacuum system. 




Celery Is Cleaned Quickly 
with Hack-Saw Blade 





The tedious job 
of cleaning 

is greatly ***. _ 

fied by us ing a 
piece of hack-saw 
blade, the teeth of 
which reach into 
the tiny grooves 
in the celery stalk, 
A short piece of broomstick makes a good 
handle for the knife, or you can wrap sev- 
eral turns of tape around one end. 
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Stencil- Templates Save Time 
and Assure Accuracy 




Hinged stencils used instead of templates to lay out 
mortises, grooves, dovetails and similar work 



As the usual paper or metal templates 
used for laying out mortises, grooves, 
shoulders, joints, etc., vary in accuracy 
according to the sharpness or bluntness of 
the pencil used to trace them, It is hotter + 
to stencil the layout on the work* Such - 
stencil-templates may be made of metal, 
but heavy paper or cardboard is usually j 
substantial enough* Details A and B show 
a hinged stencil for marking mortises and 
rungs on two sides of a table or cabinet 
leg. Two sheets of cardboard are hinged 
together with a strip of gummed tape,* 
folded with the tape inside and the cutting- 7 
marks laid out on one of the flaps. Detail 
E shows a similar hinged stencil for cut-* 
ting a door to apply a lock, while a differ^, 
ent type of stencil for marking a slanting * 
mortise is shown in C and D. The dotted 
line in C indicates the edge of the work. t 
Small triangular guide tabs are glued on 
the underside of the stencil and should be 
fitted along the edge of the piece to be cut 
as shown at F. Detail G shows a similar 
stencil for marking a toothed joint* If the 
stencils are made of cardboard, they 
should be given a thin coat of shellac be- 
fore using them. 

CTo fill cracks and holes in pottery, use 
concentrated phosphoric acid, 1 oz,, and 
aluminum phosphate, Vz oz., mixed Lo the 
consistency of putty with zinc oxide. 
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or operate any other type of electrical 
alarm. The same principle can be used 
to light up a door or window sign, the 
message being illuminated at gome- 
one’s approach. And, if you wish to 
operate some electrical device, by re- 
mote telephone control, a microphone 
is placed next to the ringer box and 
is connected to the grid^glow unit, 
which in turn controls the current 
that runs the device. Lights may be 
made to go on just while the bell is 
ringing, or any electrical device may 
be started and kept in operation if a slick 
relay is used. Of course, it must be re- 
membered that with such a hook-up, any 
ring will start the mechanism, taking the 






uV/f ANY interesting and practical appli- 
7^ cations are possible with the use of 
SrgJid^glow relay. The postman or a caller 
who approaches a door which is equipped 
>vith a metal plate connected to 
'the relay unit, will be announced 
'by the automatic ringing of a bell 
A similar plate or a number of 
tinsel strips may be placed over 
the driveway of a filling station to 
notify an attendant when a cus- 
tomer arrives. For window dis- 
plays, a plate may be placer] on 
the inside of the glass so that per- 
sons on the outside may start and 
stop an animated display by 
merely holding a hand against the 
window, over the control plate. 
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Obey Your Voice 



matter out of your full control unless a 
strictly private telephone line is employed. 

The apparatus described is for use on 
alternating current only, either 25 or fiO 
cycle, and will not work on direct current. 
Although grid -glow tubes arc made in a 
large variety of forms, the 
one selected is of the type 
known as KU-lilS and will 
operate on almost any 
transformer from an old ra- 
dio B- eliminator or electric 
radio. The unit is assembled 
on a board as shown in Figs, 

1 to 4, so I hat it can be used 
for a large variety of ex- 
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perimeuts by simply changing 
connections to binding posts. 

As the grid-glow tube will 
not fit into a standard radio tube socket, it 
will hi' necessary to build a special socket 
unless >'■ ; prefer to purchase an indus- 
trial tube -locket No. 411. Fig. 2 gives di- 
mension* for drilling a piece of Bakelite 
so that it will serve as both tube socket 
and mounting base for the required bind- 
ing posts. The four large holes at the cor- 
ners are for mounting the socket panel on 
the wooden base. Fig, 3 gives the dimen - 
slons and method of mounting the brass 
wipers onto the socket panel to make 
connections with the tube when it is in- 
si i ted into the prong holes. The prong 
holes are of two sizes, and the drill sizes 
indicated should be followed so that the 
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tube cannot be inserted incorrectly. Fig. 5 
shows the tube. Fig. 6 pictures the parts 
inside, and Fig. 7 shows how it is con- 
nected in the circuit. 

As much of the wiring as possible should 
be run under the socket panel for the 
sake of a neat -appearing job. The grid 
leak should be located on the panel in a 
regular mounting clip, obtainable at a ra- 
dio-parts supply store. The value of the 
grid leak used js from 4 to 10 megohms. 
The 10- megohm size will usually give best 
results for average experiments, but with 
the grid clip in a handy position on the 
panel, you can easily change from one 
value to another. 

The transformer used should give ap- 
proximately 440 volts. If the voltage is as 
high as 550 the transformer can still be 
used. Most B-eliminators or radio trans- 



formers Will give a voltage close 
enough to this value. The center 
tap on the transformer as well as 
(he filament windings arc not 
used and may be left discoi inecl- 
cd. The variable condensers may 
be of any type, and the capacity 
needed is not critical; however, 

the lin ger the condensers ure, the 

better will be the range of con- 
trol The condensers must he in 
good condition and the plates 
must not touch each other at any 
point or the tube may be dam- 
aged* All connections should be 
soldered neatly to insure good 
performance, With apparatus of 
this kind, troubles of faulty operation can 
often be traced to poorly soldered connec- 
tions* Therefore the importance of well 
soldered joints, electrically and mechan- 
ically tight, cannot be over-emphasized. 
After the grid-glow relay has been as- 
sembled completely, you are ready to try 
it out on some of the spectacular stunts. 
Fig. 9 shows a simple arrangement which 
is almost uncanny in what it will do. A 
sheet-metal plate about 8 or 10 in. square, 
is placed against the glass on the inside of 
a door and connected to the grid-glow re- 
lay as indicated, The post marked A is 
grounded to a water pipe or radiator, and 
a doorbell transformer is connected to the 
binding posts marked C and T as shown. 
The side of the bell transformer normally 
connected to the electric-light line, is con- 
nected to these posts. The bell-ringing side 
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of t ho transformer is con- 
nected to a small electric 
doorbell which is in good 
adjustment, A small 10- 
wait lamp is connected hi 
the circuit as shown to 
prevent injury to the 
grid-glow tube in the 
event of trouble with the 
transformer or bell. With 
these connections made, 
and no one near the door, 
adjust the condensers so that the bell 
rings* Next, turn one of the condensers 
slightly until the bell just stops ringing. 
Then approach the door and if the adjust- 
ment has been made properly, the bell 
will ring until you leave the door. If it 
docs not work the first time try several 
adjustments systematically until the best 
effect is produced. If the hand is placed 
on the glass opposite the plate the bell 
will sound even with a poor adjustment. 

The plate may be placed inside a win- 
dow to serve as a burglar alarm,, or as in- 
dicated to announce the arrival of callers 
before they have an opportunity to sound 
the regular bell. When used in a gas sta- 
tion to announce customers the metal 
plate should be fastened to the roof of the 
car runway, but insulated from it, and 
have attached a number of tinsel strips 
which will rub against the car, A similar 
arrangement is shown in Fig. 1G, 

The illustration shows an application for 
a physician’s or dentist’s office. The plate 
is placed inside the door and the lamps as 



indicated are placed in- 
side a box behind the 
gla ss, The sign itself may 
be of opaque paper on 
which the letters have 
been lettered neatly and 
cut out with a razor blade. 
The paper is placed between the glass 
panel of the door and the lamps. The sign 
will be invisible when the lamps are off, 
but will become visible when a caller ap- 
proaches, Lamps larger than those indi- 
cated in the illustration should not be 
used otherwise the glow tube w T ill not give 
its normal long life. 

A simple and unique system of provid- 
ing burglar protection Is shown in Fig, 8. 
The grid-glow relay is connected to an 
ordinary telephone transmitter or micro- 
phone as indicated. The transformer may 
be either a bell-ringing transformer or a 
standard microphone transformer. If a 
bell-ringing transformer is used the line 
side should be connected to the G and GS 
binding posts as shown. The transmitter 
is placed so that its mouthpiece faces the 
bell of the telephone. The C and T bind- 
ing posts are connected to a relay whose 
contacts are hooked up to turn on lights. 
A suitable relay for this purpose is shown 
in Figs. 11 and 12. The condenser con- 
nected across the coil of the relay should 
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have a capacity of 4 mftL and a rating of 
300 volts. With this circuit all the lights 
that are controlled by the relay unit will 
go on when the phone rings and go out 
the moment the phone stops ringing. Like 
the arrangement previously described, the 
condensers in the relay unit are adjusted 
for best performance. 



Renovating Leather Purses 

Wallets and other leather goods that 
have a worn, discolored appearance can 
be made to look as good as new by clean- 
ing and dyeing them. For black leather, 
which gradually wears to a brown in 
spots, sponge sparingly with a strong so- 
lution of washing soda and warm water 
until the leather is soaked. Then apply a 
coating of black stain. Allow the article 



to dry and repeat the process. When dry, 
wipe off the surplus stain with a damp 
cloth and apply the white of a stale egg. 
A touch up with the latter at intervals 
will keep the leather in good state of pres- 
ervation. If desired, book binders' varnish 
may be used instead of the egg white. For 
brown leather that is worn and has a faded 
appearance, wash it with warm water and 
soap, using a soft brush. Wash again with 
clean water and, while still wet, sponge it 
with a weak solution of oxalic acid and 
water. Allow the leather to dry and then 
apply a brown stain of the desired shade. 
When this has dried, give the leather a 
final polish with a neutral polishing cream. 
The effect of patent leather can be ob- 
tained by applying a smooth, even coat of 
leather varnish with a soft brush. 

— James K. Knox, Irvington, N, Y, 
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It takes only a few minutes to 
make a square, rectangular or 
oval photo frame with this me til- 
ed. Any piece of close-grained 
wood will do. On this you lay out the in- 
side and outside dimensions of the frame, 
then cut away the waste with the jigsaw. 
Now on the shaper, the first setup is made 
to cut the rabbet on the back of the frame* 
You'll have to chisel the corners square 
after running this cut* Molding both the 



Picture frame* mcJe with- 
out miter joints.’ Cut tt 
piece of stock to the out- 
linij ifiKliii?- Jime.n.T.i itct.t 
of the frame yplt want, 
then run j rabbi 1 ! cut ami 
Ill'g maiding cuts with the 
shaper 



inner and outer edges of the frame on the 
face side is a matter of choice* An attrac- 
tive frame can be made by running one 
cut on the inside edge, leaving the outer 
edge of the frame square. Ebony oil stain 
and a coat of shellac and wax make a good 
finish* — Dale K, Van Horn, Lincoln* Nebr. 



Easel for Photo Enlarger Slides on Curtain-Rod Track 



Amateur photographers who want an 
adjustable easel for an enlarging or copy- 
ing camera, can make one easily by using 
telescoping curtain rods for the easel 
track. Just fasten the larger sections of 
the rock* to a base, such as a length of 2 by 
3-in, stock, with small brass screws. Then 
cut off two small pieces from one of the 
smaller sections of a rod and screw them 
to the lower edge of the easel. Counter- 
sink all the screw heads carefully and slip 
the easel on the track. The base is drilled 
near one end to take a tripod screw' for 
mounting the enlarging camera. 



H Tents will not be affected by mildew if 
the canvas is impregnated with a saturated 
solution of slaked lime in water. 




You can make this adjustable easel for (fit price of 
a short plank and fmc curtain rads 
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Rubber bumper on the edge* of pour porch seeing 
p/EL'cnfs mmnj? (he wdfe or furniture 

If you have a slat swing on your porch, 
it's a good idea to cover the edges of the 
slats with a piece of garden hose as shown* 
especially if there arc small children 
around. Then, when playing on the swing, 



they are not so likely to mar the furniture 
or painted walls. Small screws driven 
through the top and underside of the hose 
will hold it in place. 



Edges of Porch Swing Covered 
to Prevent Marring Furniture 



High-Top Boot Laces Protected 
with Rubber 



Those who wear 
high-topped boots 
will find that they 
can keep the ends 
of the laces from 
tangling in brush 
or weeds and be- 
coming untied by 
using tw'o pieces 
of inner tube as 
shown. Perforate the pieces along two 
edges so that they can be slipped over 
the hooks at the top of the boots. 



Milk-Bottle Caps Removed Easily 



If the tabs on 
your milk-bottle 
caps tear off after 
the cap has been 
removed a time or 
two, cut off the 
handle of a tea- 
spoon, bevel the 
small end with a 
file and bend it to 
the shape shown. Then you can slip the 
beveled end under the wire staple in the 
cap and take it off without any trouble* 



Tent Stakes Reinforced by Rivets 
to Avoid Splitting 



Tent stakes that 
are notched at the 
upper ends to take 
the guy ropes are 
less likely to split 
when driving 
them, if they are 
reinforced with 
long rivets or 
bolts as shown. 

Such rivets or bolts are inexpensive to buy 
and it takes only a short lime to put them 
in a number of stakes* 



When tin inflated inner tube is used by bathers, oc- 
cidental injury from tht projecting Vatve stem con 
tr avoided by pushing a smatl t hollow rubber boll 
over it. A hole in ifte rubber slightly smaller in 
diameter than the valve stem, assures a tight tit so 
that the ball wift not come off easily 



Shielding Inner-Tube Valve Stem 
for Bathers Use 
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I A WHETHER you Eve in a smaU apart- 
* * meni or in a large house, the added 
closet space furnished by these attractive 
door shelves solves the problem of storing 
numerous small items. Construction in- 
volves Mi -in* white pine and *4 -in. ply- 
wood, The side pieces should be made 
first, then the shelf stock is cut to length. 
It Is best to groove the side pieces to take 
the shelves, although for the light load 
which they will carry, plain butted joints 
will do* Plywood forms the back although 
it does not extend full length of the shelf. 
It can be butted flush, or can be fitted into 




a rabbet cut on the back edge of 
the side pieces. The drawing 
shows two typical styles and av- 
erage dimensions. Of course, the 
arrangement can be varied to suit 
individual needs, the hinged com- 
partments and drawers being 
pl aced where most convenient. 
The shoe rack can be made from 
dowel rods or of solid stock set at 
45' angle as shown* 



CA bead string which cannot be 
broken easily may be made From 
dental fioss or silk violin string. 
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Drill-Press Attachment for Lathe 
or Grinder Head 




Assembly for it grinder head is similar, buf tbd 
method of mounting will Vary 



An adjustable drill-press attachment on 
a lathe or grinding head, can be made 
from model-T Ford front spindles and 
connecting rods* A spindle, fitted with 
new bushings and a shaft, is welded to a 
6-in* section of 2- in. channel iron so that 
the shaft will be in line with the lathe 
headstock spindle. Two pieces of connect- 
ing rods welded together form a handle 
for feeding the work to the drill, the han- 
dle being connected to the shaft through 
a linkage, which is attached rigidly to the 
handle shaft. Part A is cut from the lower 
end of a spindle and is fitted with a set 
screw for adjusting it on the shaft to 
change the spring tension to pull the work 
back when the handle is released. 



Threads on Small Containers 
Repaired with Spool 

If the threads on 
an aluminum salt 
shaker or similar 
container are 
dented or bent so 
that the cap can- 
not be screwed on, 
they can often be 



reshaped with an empty thread spool. 
Hold the cap or container on a flat surface 
and run the tapered edge of the spool over 
the damaged threads as shown, applying 
plenty of pressure. 

Cleansing'Tissue Box Is Hung 
on Wall for Convenience 

Instead of plac- 
ing a box of 
cleansing tissues 
on a table or shelf, 
why not hang one 
on the wall with- 
in easy reach and 
then pull out the 
tissues as needed? 

Just get a wire 
coat hanger, re- 
move part of the 
horizontal wire 
and then punch the remaining short ends 
into the sides of the box near the top. It’s 
easy to find a handy place to hang it. 



Tether Prevented from Tangling 
by Pieces of Garden Hose 

Those who picket milch cows on un- 
fenced grazing land will find that slipping 
short lengths of garden hose on the tether 
will help to prevent it from tangling 




Seuerttf lengths of old garden host slipped on tether 
and tied in place beep it from tangling 

around the animal’s legs and the stake* 
Knots in the rope keep the pieces of hose 
separated, giving the tether plenty of flex- 
ibility. — A. H, WaychofT, Tempe, Ariz. 
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OOLISHED steel rods, ri sing from a 
1 plain, stepped base of hardwood, 
support the mirror top of this moth rn 
wall table. Mahogany islh'- best wood 
to use in the construction nf the two- 
part base, and all other exposed parts. 
The top section of the base can be made 
from a solid piece of wood or it can he 
built up as a rectangular box and in- 
verted over the ’Mu-in. bottom piece. In 
which it is fastened with screws and 
glue. A Mi}- in. rabbet, just the width 
of a single saw cut, is run on the four 
edges as in Fig, 2. A piece of m-in. 
solid stock is cut to the some size ns 
the top of the base and on this the lo- 
cation of the holes for the four rod:- and 
center tube is laid out. After boring 
the holes, this piece is used as u jig to 
bore the same size holes in the? base. 
These are not bored clear through, only 
about halfway into the lower member. 
The top, which forms a hacking for 
the mirror, is a piece of Vi -in. plywood, 
cut to the same size as the glass. Fig. I. 
The piece used as a jig for boring holes 
in the base is screwed to the underside 
of the top, the center be- 
ing located equidistant 
from the four corners. 

Four strips are cut from 
%,-m* solid mahogany 
and grooved Va by 'M in. 
on the inside face. The 
ends are mitered to an 
exact fit at the corners of 
the plywood top. A Vs- 
in, rabbet is run in V 2 in + 
on the lower outside cor- 
ner of each strip as in the 
sectional view, Fig. 3, and 
saw cuts, Vs in, deep, are 
run across the mitered 
ends of each strip, at 
right angles to the face of 
the miter and equidistant 
from the edges. When 
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you assemble the top, place 
a piece of heavy paper be- 
tween the plywood and the 
back of the mirror to pro- 
tect the silvering. Then, 
with the mirror in place* 
the edging is glued on, the 
mitered corners tael ng 

strengthened v/ifch. wood 
keys as in Fig. 3, The strips 
should be held in place 
with har clamps until the 
glue dries. 

Now, it's a good Idea to 
finish the base and exposed 
edges of the top before you 
assemble the table. First, 
the wood will need a thor- 
ough sanding with No. GO 
paper fastened to a block 
of wood. This is followed 
with No. 6^0 paper to make 
the surfaces smooth. Then 
several coats of paste floor 
wax are rubbed on* ample time being al- 
lowed for drying. The last coat is polished 
to a satiny luster with soft flannel cloth. 
The four steel rods and 1-in. center tube 
require a careful polishing with fine em- 
ery paper. You can, of course, use brass 
or copper rods and tubing if you wish. 
They are polished and then coated with 
clear metal lacquer to prevent tarnishing. 
Another way to get an attractive finish on 
the metal rods and the center tube is to 
mount each one between centers of the 



rubber 

5CREWS 



wood lathe. The tube can 
be mounted by driving 
round hardwood plugs in- 
to the ends. Bods are 
mounted by inserting the 
ends into holes drilled in 
short lengths of 1-in. dow- 
el. With the rod or tube in 
the lathe and revolving at 
fairly high speed you loop 
a strip of fine emery doth 
over the rod at one end 
and then move it slowly 
along the length. Tt is not 
necessary to polish after 
this treatment; you simply 
apply metal lacquer. 

To assemble* a small 
amount of liquid solder is 
poured into each hole in 
the base. Then the rods 
and center tube are pressed 
into the holes, Any solder that is forced 
out should be wiped off quickly. The sol- 
der is allowed to set* then the process is 
repeated in setting the upper ends of the 
rods into the top. The latter* of course, 
should be inverted, with several layers of 
paper between the wood and the bench top 
to prevent marring the finish. Once the 
rods are forced in place the solder should 
be allowed to set before the table Is moved. 
Fig. 1 shows the finished job in mahogany 
combined with steel rods and center tube. 
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Simplified Magazine Rack from Waste Stock 
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Photographic Background Is Painted on Windoiv Shade 



Utilizing an inexpensive window shade, 
the amateur photographer can make a 
dandy background with which to greatly 
improve the appearance of his photos. 
Shades of the oil-painted type should be 




selected. First, sketch on the shade, or a 
piece of paper, the general effect of light 
and shadow areas you wish on the back- 
ground. Then take some black and white 
Hat wall paint and mix several different 
shades of the color in separate dishes, 
ranging from almost white to a very dark 
gray. Give the entire shade a coat of the 
lightest color. Then, while this is still wet, 
work in the other shades, finishing up 
with the darkest: making the shadows al- 
most black. Clouded backgrounds can be 
used, or a scene may be painted in. Re- 
member to subdue the shades, giving a 
soft rather than a contrasting effect. 



Improvised Pie-Pan Lifter 

Here in a pte- 

pan lifter that 
anybody can make 
in a few minutes, 
and it costs noth- 
ing. Just take a 
wire coat hanger, 
cut off the hook, 
straighten out the 
wire and then 
bend it to the 
shape shown in 
the illustration. 
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Rubber Nipple Is Ideal Funnel 
for Pouring Acids 




ChJ off the tip of a rubber nipple and you have a 
handy funnel for uh in (he home laboratory 



For pouring solutions which must not 
come in contact with metal, a small fun- 
nel is made quickly fay cutting off the tip 
of a large rubber nursing nipple. Such a 
funnel is safe for most chemicals, and has 
the advantage of being unbreakable. 



Waste in Flush Tank Avoided 
by Weight on Ball Valve 
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Weight an stem of ball value clasts latter quickly 
offer it has been tripped 



small weight on the ball stem will help. 
Such a weight can be installed by clamp- 
ing three lead washers on each side of the 
eye at the upper end of the stem with a 
brass bolt as shown. 



Tablespoon Tack Puller 

A handy tack puller, which is not only 
easy to handle, but will also collect the 
tacks as they are withdrawn, may be 
made from an old tablespoon. A small 
portion at the end of the spoon bowl is 
filed away and a 
narrow V-shaped 
notch is cut in it, 
after which the 
flattened end of 
the howl is ground 
to a sharp edge so 
that it will slip 
under tack heads 
easily. After do- 
ing this, a recep- 
tacle to receive 
the pulled tacks is formed by wrapping 
several turns of tape around the spoon 
bowl, the space between the tape and the 
bottom of the bowl serving as the recep- 
tacle* This arrangement is particularly 
useful in removing lacks from walls or 
other vertical surfaces. — Godfrey Arch- 
bold, Shaker Heights, Cleveland, Q* 

Small Strainer Made from Spoon 
Has Many Uses 

A teaspoon 
with the bottom of 
the bowl cut out 
and a piece of 
fine-mesh screen 
soldered over the 
opening makes a 
dandy strainer for 
removing small 
objects from the 
surface of liquids. 

In addition to be- 
ing handy for removing hits of tea leaves 
or coffee grounds from a cup, you will find 
many other uses for such a strainer* 





If the rubber ball valve in a bathroom 
flush tank has a tendency to stick, or does 
not close quickly after being tripped, a 



fJTo keep the bottom of a garbage can 
from rusting and to make it easy to clean* 
cover it with Y< in* of melted paraffin. 
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Painting Behind Radiator Easily 
with Shoe ^Polish Brush 



Restricted pi act* behind a radiator or* canity 
painted it-tih a shoe -polish brush 



Instead of trying to paint behind a ra- 
diator with a regular brush, use a shoe- 
polish brush attached to an extension 
handle as shown and you can reach into 
the restricted places easily. 



Rotted Posts in Picket Fence 
Repaired by Iron Legs 




A ftp ct with th* p Gfffr repaired this u»ay wifi last 
indefinitely if kept Weft painted 

When the posts of my picket fence 
started to rot oft at the ground, I repaired 
them so that they were as good as new. 
Each post was sawed off just above the 



ground and the stump was dug out, after 
which lengths of flat iron were bolted to 
the post. These extended down into the 
hole* which was then filled with concrete* 
In some cases, I bent the supports as 
shown in the circular detail, making a 
small hole in the ground for each one, 
This method saved concrete as the holes 
were only 3 or 4 in* in diameter, yet the 
over- all distance between the legs was 
greater and therefore a more rigid sup- 
port than when the legs extended straight 
downward. — C. A. Veburg, Omaha, Nebr. 



End of Trunk Padded at Handle 
to Protect Knuckles 




similar material over 
tacks as they make a 
dinary carpet tacks. 



I t’s a simple 
matter to pad a 
trunk behind the 
handles so that 
you w-orft injure 
your knuckles 
when carrying it. 
Just hold a pad of 
cotton against the 
trunk and tack a 
square of inner 
tube, oilcloth or 
it* Use brass-head 
neater job than or- 



Wax Cork in Glue Bottle 
Won’t Stick 

If you have 
trouble with glue- 
bottle stoppers 
sticking, substi- 
tute pieces of par- 
affin or wax can^ 
die for the regular 
stoppers. Taper 
the candle to fit 
the mouth of the 
boltle, and it will 
close the opening 
tightly, yet is easily removed as glue will 
not stick to the wax. Such stoppers can 
be used also for bottles containing acida. 



C Washing linoleum with a stiff- bristled 
brush will destroy its luster; use a soft 
brush and mild soap and water. 
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Floor Trussed to Support Heavy Refrigerator 




Where convenience makes it necessary 
lo place a mechanical refrigerator or other 
unusually heavy piece of furniture at the 
center of a floor span, the weight is likely 
to cause sagging of the floor joists. To off- 
set this possibility you can install a truss 
like that shown. When supporting a re- 
frigerator, for example* the crosspiece* 



which is held in place by the truss rod* 
should bear on at least four joists in order 
lo properly distribute the weight. If the 
span of the joist is more than 14 ft., it is 
better to install two rods of the same 
length. In this case, the crosspiece should 
bear on six joists. 

— L, H. Georger* Buffalo, N, Y. 



Hinged Eye Shield on Grinder Lifts to Change the Wheels 

Many amateur craftsmen do not realize 
the importance of protecting the eyes 
against flying particles of abrasive when 
using a motor-driven grinder. Just one 
tiny particle getting into the eye may not 
only result in severe pain, but it may in- 
jure the eye permanently. To avoid such 
accidents, anyone can make up this sim- 
ple protector. It is two light channel-* iron 
frames hinged to a center plate, which is 
mounted on the motor housing. Each frame 
holds sections of n on- shatte table glass. 



Exterminating Cockroaches 

An effective non-poisonous powder 
which will destroy cockroaches, water 
bugs and similar pests is made by thor- 
oughly mixing borax, 9 oz., cornstarch* 
2Vt oz. t plaster of paris, 2 oz., and cocoa* 
1H oz. In using any bug exterminator, it 
is a good idea to continue its use for sev- 
eral days after the bugs have disappeared. 



It takes little inorJi tt> rtieJb# this shield, which may 
Soi?t von a badly injured eye 
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TRAINING SHIP 



'T'HIS tiny, 6-ft, craft is not only an ex- 
A cellcnt sailer but is so light that it can 
bo hauled to the water on a coaster wagon* 
Or, if the rudder and mast arc removed* 
one adult can carry it. Designed and built 
by Stephen T* Crosby, of Balboa Island, 
California, for his children to learn the 
art of sailing* it accommodates two pas- 
sengers, and has all the necessary equip- 
ment of a fall -size sailboat* General di- 



mensions are given in Fig. 1. From this 
you will note that the boom is located 
high above the cockpit to give the skipper 
full vision* and also to prevent the boom 
from dragging in the water when coming 
about. The deck plan in Fig. 2 shows the 
exceptionally broad beam, lessening the 
possibility of capsizing. 

To build the boat, first make the stem, 
Fig, 5. You will need only the hard-pine 
block at first, the oak nosepiece being 
screwed on later. Next, make the form 
shown in the lower detail of Fig. 4, around 
which the cedar sideboards are bent. Then 
comes the transom, or stern piece. Fig. 6* 
This is a single piece of 34 -in, mahogany 
or oak with hardwood cleats on the ends. 
To shape the sideboards* which should be 
about a foot longer than needed, wrap 
them in burlap sacks, one at a time, and 
pour several teakettlefuls of boiling water 
over them. After the water has had a 
chance to soak in, and while the boards 
are still warm, assemble them as shown in 
Fig. 4. At the ends nail temporary cleats 
notched on the ends and draw the boards 
together with a rope. Set in the transom 
and draw the sideboards up to it by twist - 



From l hit detail you u rill get a ffert trtjl idea at aver™ 
att dimentieths. The matt it made frvnt a 1%-hh, 
curtain palc^—the Ijoam from a squeegee handle. 

The sail it hemmed to (he matt and baom 

mg the rope with a stick. Then screw the 
boards to the cleats on the transom, using 
flat-head brass screws* 

The completed job will appear as in 
Fig* 4, after which the sideboards should 
be cut as indicated by the dotted lines in 
Fig* 3. A curved cross member to support 
the deck, as in Fig* (i, should be put in 
temporarily 15 in. from the top of the 
stem, to keep the sides spread at the bow, 
A form can be made for this purpose if 
you wish, and be removed later. Con- 
structional details are given in Fig. 7* 
While the forms are still in place, the 
chine battens should be put on. These are 
of 34 by 1-in. oak, The stern ends should 
be steamed or soaked for bending approx- 
imately to the curve of the sideboards. 
The battens are fastened in place with 
flat-head brass screws spaced l lj 4 in. apart. 
Then the edges of the chines and side- 
boards are planed off flush to get a good 
bearing for the bottom boards. 

Now turn the boat upside down and put 
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Ambitious yaung skipper* soon ffom the art of 
suiting with this trim tittle emit. It curt be hauled 
i p thi* wafer ot% a eaaster wagon* accommodates fu'a 
pussettgerx* (UtJ ha* nil the iiceeaxury equipment of 
a full-size milhuuf 

on the % by 5-in* bottom boards — -tongue- 
and-groove stock* The tongues and 
grooves are removed by planing and the 
edges of the boards are beveled slightly so 
that when butted together a narrow 
V-joint is formed, which is later filled 
with cotton caulking and marine glue* The 
boards should be slightly longer than the 
width of the bottom so they can be 
trimmed evenly after they have been in- 
stalled. Before nailing them down* lay a 
strip of muslin along the chine and coat it 
with marine glue to make a ■watertight 
joint* 

After this has been done, the boat is 
placed right-side up to install the keelson 
and battens or cleats. Use galvanized 

shingle nails and clinch the ends* Force 
cotton caulking firmly into the V -grooves 
with a blunt cold chisel and pour warm 
marine glue upon it* The keel and skeg 
are next, Note how the keel is sawed at 
the stem so that a strip continues on along 
the bottom of the skeg. The center cleat 
on the transom also has a strip continued 
down over the end of the skeg. Install the 



ribs, inwales, deck planks and the blocks, 
which help support the coaming, Fig. 6* 
Seat risers and mast step are installed 
also, and a slot is cut for the centerboard. 
Location of this is given in Fig, 2. 

The deck is laid and is covered with 
canvas, which is tacked along the gunwale 
and coaming. Molding covers the tacked 
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CENTERBOARD ASSEMBLE 



Sides of the hull are formed from % -in. cedar plank* 
screwed first to item piece, thep to the Tranifl/n 
wtih a spreader frame amidships 

edges. The centerboard well is made as in 
Figs. 5 and G, with marine glue in the 
joints and hardwood cleats at the top and 
bottom. A canvas gasket should be cut 
and soaked in marine glue for the joint on 
the keelson, and the inside of the well 
should be given three coats of paint be- 
fore assembly, The amidships seat is built 
around the well as shown in the deck plan. 
Make the centerboard, or more accurate- 
ly, the ‘‘daggerboard/ 1 of a single 3 i by 
11-in. board 32 in. long, and cut the top 



at an angle as shown. Gloats across the 
lop prevent it from slipping down through 
the well. The board should be weighted 
so that it barely sinks. Oak is good mate- 
rial for the rudder because of its weight. 
To prevent splitting, rabbet it across the 
grain for a cleat about *4 by l 3 -: in. Or, if 
you have a long bit, drill across grain for 
two brass rods about 1 'i in, in diameter. 
The tiller is attached with a brass yoke, 
as shown in Fig. 8. 

A hardwood curtain pole makes a good 
mast, and il should be at least 1 3 h in, in 
diameter, squared at the bottom for I he 
mast step and slightly tapered at the top, 
A pulley is set in a slot at the top for 
raising the sail, and a ferrule prevents 
splitting, A hardwood squeegee handle, 
such as window washers use, makes a 
good boom and should be 5 it, ti in, long, 
exclusive of the yoke. This is of hard- 
wood, lined with leather. Use small brads 
to fasten the leather on, and drive the 
heads in well. Unbleached muslin is satis- 
factory for the sail, which is cut as indi- 
cated in Fig, 1, Note that no rings are 
used, the mast and boom sliding in wide 
hems. The sail should be reinforced with 
canvas gussets at the comers and a gal- 
vanized or brass ring sewed into the peak. 
Spruce battens Vs by 1 by 24 in. are sewed 
into the sail at the points indicated. 

With pulley, cleat, ring bolt and oarlocks 
installed, the boat is ready for painting. 
On the bottom use a copper bottom paint* 
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The joints between 
the bottom boards 
are caulked with cat- 
ton and sealed with 
mnn'nf gtue 
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which cotnes in red or green, find give the 
sides two coats of white. The last coat 
may be an easy -brushing mixture of 
white lead and turpentine which will dry 
“chalky” and wash away slowly as the 
boat is used, thus keeping the hull cleaner 
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and more attractive. All parts of mahog- 
any and the oak tiller should be finished 
in their natural color with two coats of 
spar varnish. The centerboard and rud- 
der are painted a bright red, A coat of 
green or grey is suitable for the inside. 



solve, 2,7 lbs., and dry-cleaners* naphtha, 
2.5 lbs. This mixture is inflammable and 
should be heated carefully over a water 
bath temperature of 140 n F. In another 
container, prepare the following solution: 
Potassium hydroxide, .85 lb,, and water, 



Soap for Dry Cleaning 

A soap which is soluble in naphtha and 
therefore can be used in ordinary dry- 
cleaning solutions to add to their effec- 
tiveness, is made by thoroughly mixing 
oleic acid (red oil), 10 .7 lbs., butyl cello- 



J .35 lbs. When dissolved, add triethanola- 
mine, 1.97 lbs. After stirring thoroughly, 
this solution is heated to 14Q* F, and 
poured into the first solution while stir- 
ring vigorously. The stirring should be 
continued leisurely until an even and 
fairly clear solution is obtained 
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Anvil Mounted on Pipe Standard 
Is Adjustable in Height 



Mad a from a hcIidjI of railroad rail * this attvil wilt 
be found handy for a variety of light work 

Mounted on a stand which is securely 
bolted to the floor, this anvil was made 
from a piece of rail. Note the long, pro- 
jecting flat end, the narrow center where 

U- bolts and clips can bo bent to advan- 
tage, and the slender horn, which is use- 
ful in forming rings- For the stand, use 
tw T o lengths of pipe, one to slide inside the 
other, and weld the column to a substan- 
tial base. Drill pairs of holes through the 
inner pipe and one pair through the outer 
one to receive a key pin, permitting ad- 
justment for height. A wing screw, thread- 
ed into a boss on the stand, is a safeguard 
against vibration. The anvil is bolted lo a 
piece of ri hs-in. sheet stock welded 
to the top of the standard. 



Connecting Electric Clock 
to Conceal Cord 

Why run the cord from an 
electric wall clock to a baseboard 
plug when a much neater instal- 
lation can be made by providing 
a wall outlet directly behind the 
clock? It’s best to have an electrician do 
the work. After marking the size of the 
outlet box on the w'all, holes are drilled 
and an old fine-tooth, keyhole saw is used 
to cut through plaster and lath, taking 
care to avoid chipping the plaster outside 
of the space marked* Then, from the 



basement, a hole is bored up through the 
subfloor and partition plate, exactly be-* 
tween the same studs w T here the hole has 
been cut in the wall above. Next, one end 
of a length of furnace chain is dropped 
into the wall hole, this end being “hooked" 
from below with a 12- in. length of wire, 
and brought through the hole. With the 
chain, a length of flexible metal -covered 
cable, with the rubber- covered wires ex- 
tending about 6 in* from the metal at each 
end, can be pulled up through the parti- 
tion. The cable should extend from the 
wall box to an outlet box in the basement. 
Then the wall box is permanently in- 
stalled; it can be held in place either with 
special spreaders for the purpose, which 
hook behind the plaster on each side of 
the box and arc then drawn up tightly by 
means of a screw, or the box can be at- 
tached to the lath wuth screws through 
the lugs. Then the flush receptacle is in- 
stalled and lastly, after turning off the 
main switch, connections are made and 
soldered at the basement outlet box, 

L E r Dekker, Chicago* 



Ft's net trick to run an armored cable from the base- 
ment to fl fecepfacle hidden behind the clock 
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Float for the Young Fisherman 
Resembles Boat 




The flag- on this fishing fl&vl rises suddenly when a 
fish takes the bait 



Many fishermen like to take their young 
sons along on a trip to leach them the 
clean, healthful sport of angling, but the 
experiment often ends in failure because 
the boys cannot sit still very long waiting 
for a bite, A float or bobber resembling a 
toy boat with a flag that raises when a 
fish bites has been found successful in 
preventing interest from lagging, A boat 
6 or 8 in. long, sawed out of a couple of 
wood blocks and rigged up as shown, will 
do the trick. Set the flag so that it bal- 
ances perfectly. It must stay down when 
the line is in the water. A pole is unnec- 
essary; just tie a line to the boat and let 
it drift,— Edward Drake, Chicago. 



Tilting Flour Bin Field Open 
by Night Latch 

If you have an 
old night latch at 
hand, it can be 
used to keep a 
tilting flour bin 
open. Just screw 
it onto the cabinet 
directly beside the 
bin, locating it so 
that the bolt will 
be pushed back as 




the bin is pulled forward. Then drill a 
hole for the bolt to drop into when the 
bin is in the open position. It’s a good idea 
to provide a piece of sheet metal on the 
side of the bin for the end of the bolt to 
bear against so that it w-ill not scrape on 
the wood. A turn of the lock will release 
the bin. — M. J. Jung, Minneapolis, Minn. 



To Bend Copper Tubing 

To bend a length 
of small copper 
tubing at an angle, 
without causing it 
to kink or break, 
first wrap it tight- 
ly with wire sol- 
der as indicated. 

The coil of solder 
will bend with the 
tube so that it will 
keep its shape. 



Padded Thimble Easy on Finger 

Should your 
thimble make your 
finger sore when 
you sew, get one 
that is a little large 
and line it with 
thin felt. Rubber 
cement or any of 
the various house- 
hold cements on 
the market can be 
used to hold the 
felt in place. 



'Gathering* Thermometer Liquid 

When the col- 
umn of liquid in a 
thermometer sep- 
arates, it may be 
brought together 
by packing the 
bulb in Dry Ice. 

This will draw all 
the liquid down 
into the ball, and 
is much safer than attempting to gather 
the liquid by shaking or heating it* which 
may burst the glass. 

— C. E. Packer* Chicago, 
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'T'HIS little instrument, com- 
^ matlly called an anemom ctcri 
will tell you the spePtf^ftKewind 
at a glance. As it is small enough 
to be carried in a pocket, it is 
especially useful to sailors and 
riflemen. Questions of reefing or 
windage allowance need not be in 
doubt when it is used. 

The working parts, Fig, 2, con- 
sist of a screened wind tunnel, a 
moving vane suspended on a fine 
torsion wire, and a pointer and 
scale. The wind tunnel. Fig* 3, is 
a 134 -in. length of brass tubing. 
2 in* in diameter, A slot, 34 in, 
wide and 1 in. long, is cut in the 
wall of the tube. This provides 
an opening for the pointer which 
is shaped from a 4 14 -in. strip of 
bamboo* The pointer is fastened 
to a mica vane with ambroid ce- 
ment as in Fig* 2, Now 
before you go farther, 
make up the bearings and $ 

pivot paints detailed in 



it. 






f^Z 



<tr r 



Fig. 2, The bearings fit in holes 
drilled in the tunnel at right an- 
gles to the slot and ¥z in. below 
the center line, and are soldered 
in place. The flattened ends of the 
pivots are tinned, also the ends 
and center section of Lhe torsion 



SIDE VIEW 



ENO view 
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wire, A short strip of brass is soldered to 
the torsion wire, and to this the bamboo 
pointer is lashed with fine silk thread 
wound in ambroid cement as in Fig. 2. 
Then the pivots are set in the bearings 
and the torsion wire is soldered to the 
flattened ends. 

Next, the pointer case is cut out as in 
Fig. 5, and a piece of blank paper glued to 
the back opposite the pointer window* The 
case is bent to shape and soldered to the 
tunnel lube in such a position that the 
pointer is free to move through a 60 arc 
without touching the case at any point. A 
strip, of the same material as the case, is 
soldered on the bottom. You finish the as- 
sembly by soldering a piece of No* 30- 
mesh wire screen to a brass ring made 
with a lap joint as in Fig. 6. This fits over 



sSi?N end °f the tube as in 

Figs. 1 and 7. The screen 
is essential as its purpose 
is to reduce eddy cur- 
rents and aid in adjust- 
ing the range of the in- 
strument. A No. 30-mesh 
screen will give a read- 
able range of about 10 to 
50 miles per hour* Now* 
with the tension spring in 
place and a screw pro- 
vided for adjustmenl as 
in Fig. 3 you are ready to 
graduate. This is easy. 
Release the tension screw 
until the torsion wire is 
taut, then relate the piv- 
ots simultaneously until 
the pointer lies against 
the right-hand side of the 
case* Tighten the lock screw. Have a 
friend drive the car on a calm day at va- 
rious steady speeds, while you hold the 
meter as in Fig. 4* Note the positions of 
the pointer at various speeds with pencil 
marks on the paper inside the pointer 
case* ’While this is being done, it is neces- 
sary to check the car speeds carefully so 
that you make no error in the graduation. 
It is advisable to drive on a road where a 
given car speed can be maintained con- 
stant for a sufficient interval of time to 
enable you to be sure of the position of 
the pointer. When the record is complete, 
ink the scale and cement a piece of cellu- 
loid over the pointer-case window to pro- 
tect the paper scale. The adjustments 
should not be changed at any time after 
graduating the instrument. 
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Jigging Puppet Uses Your Fingers for Legs 




At a glance* the illusion at real 
tegs ia tmujfLrnf u/)J r tri'f/i tr fit tic 
practice* you can give titmtike in- 
terpretations al many dances 



Just a simple jigsawed cutout of Vi -in. 
plywood, with hands and face outlined in 
pencil on one surface* this doll walks with 
the aid of legs formed by the first two fin- 
gers of your hand. Two shoes are carved 
from small blocks of wood and recessed 



to fit lightly on your finger tips, A short 
handle glued to the back of the doll* as 
shown in one of the photos, wedges be- 
tween the fingers and supports the figure. 
Hands, arms, face, eyes and clothing are 
easily outlined with black paint. 



Ball-Bearing Lathe Center Handles Metal-Spinning Jobs 



For spinning metal in your home work- 
shop lathe, and for some special jobs in 
wood turning, you will need a rotating 
tailstock center, fitted with a ball thrust 
bearing. Such a center can be made from a 
block of hardwood, an inexpensive thrust 
bearing and a short length of %-in, steel 
rod from which the center pin is made. By 
turning down the wood block to the di- 
mensions indicated, you get both an arbor 
and a housing for the thrust bearing. The 
latter should be a snug fit in the housing* 
which is eoutiterbored for the center pin. 
You can get the correct taper on the cen^ 
ter to fit the lathe by carefully turning it 
to the measurements of the regular cen- 
ter and then sanding it to a. smooth finish. 

— Willy Schmidt, Chicago. 
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Lettering Guide Quickly Adjusted 
to Any Height 




Guide tints art eliminated and irni7drm it cu- 

gured when you use this littering guide 



Made from two rulers and a couple of 
sheet -metal strips, this guide assures uni- 
form lettering and saves time as it is un- 
necessary to rule guide lines, which must 
be erased when the work is finished. The 
sheet -metal strips are riveted loosely near 
the ends of the ruler while holes, bored in 
the other ruler in a position corresponding 
to that of the rivets, carry small bolts or 
machine screw's, which slide in the slotted 
strips. Wing nuts on the bolts lode the 
adjustment when the guide is set. 

— W. H. Neufeld, Gretna, Man., Can, 



Installing New Window Shades 

When you buy new window shades, it is 
a good idea to get them about 9 in. longer 
than the window casing. Then, after they 
have been pulled dowm, there will still be 
enough material on the rollers to ease the 
strain on the tacks and avoid tearing. 



Plenty of Fun 




t2-FT. ROWBOAT — 707: Flat bottom. Ctx b« 
used with small outboard motor. 2 Sc. 

“■ZIP ” MODEL RACING YACHT — 880 to 653 1 

50 in. Ion;. Four prints $1.00, 

TRELLIS SUGGESTIONS— 639; S'm typ*s that 

will help beautify your borne. 25c. 

LAWN CHAIR — 523: Plain sawed from %-ia. 
stock. Lastly mad# with band tools, 25c. 

ORNAMENTAL WOOD FENCES — 640: Five 

artistic designs for standard wood stock. 25c. 

VENETIAN BLINDS — 926 and 927: Three 

different sty lea covered on twO prints, 5Qc. 

LAWN AND GARDEN FURNITURE — 920 to 
923; Collection of dcai(jn-3 for arbor- and - 
Scat com binations and swings. 13 prints ) 75c. 



at a Safe Speed 

This smalt car* httvtng a S3 -in. wheelbase and 
28-in. tread* is very easy to nperuf* and may be 
powered by a to V^-hp. gat engine of the wash- 
ings machine type. It is equipped with effective 
brakes and pneumatic tires. Plans show three al- 
ternate methods of body construction. Easy to build. 
Our blueprints Nos. 906 to 908 ind. fioe you all 
the information necessary. This set will be sent 
postpaid on receipt of SI. 00. 

"ROAMER"— 765 to 770: Outboard cabin cruiser. 
Ifi ft. long. 66 Lu. beam. Requires outboard motor 
of 20 to 36 hp. Set of six prints 51.00. 




Any sir of these blueprints miff be senf postpaid upon receipt of $ 1.00. Fat on adtfi- 
tronaf I Xc we will include a copy of our 80 p#), booAfct, “What to Make,** which com- 
pletely describes Popular Mechanics plans* besides giving valuable information on 
where to obtain hard-to-get materials* how to read blueprints* Saw filing, etc. 

POPULAR MECHANICS MAGAZINE, 200 East Ontario Street, Chicago 




piTHER ordinary or special aluminum 
solder can be ijriade to adhere to alu- 
minum with ease ff the metal is properly 
cleaned and a fhixHs used that will chem- 
ically react with the surface film of cor- 
rosion or oxide. An aluminum article to 
be repaired is first thoroughly cleaned of 
all grease and dirt and then the surface to 
be soldered is scratched with a stiff wire 
brush as shown in Fig. 2, to remove the 
surface oxide which is always present on 
aluminum. Therefore this step is highly 
essential in all cases. Immediately after 
scratch-brushing, special aluminum sol- 
dering flux is sprinkled over the cleaned 
surface, Fig. 3 T and a very large, hot sol- 
dering iron is applied. Electric soldering 
irons of ordinarily available sizes are use- 
less on aluminum and accordingly cannot 
be recommended for this purpose. The 
fiat surface of the hot iron, which should 



be heated to at least 5(10 F, t is placed over 
the point where the solder must How, and 
is held in this position until the flux boils 
vigorously and gives off smoke, which is 
the indication that the last traces of oxide 
are being removed chemically. Heating of 
the work can be accomplished effectively 
also by means of a gasoline torch or a 
small alcohol lamp as in Figs. 4 and 5. In 
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eral procedure is followed, care being 
taken to avoid placing the flame in such a 
position that the aluminum; may be melted. 

To repair a break in an aluminum cast- 
ing by soldering, the break or crack 
should be “veed" out with a file as shown 
in Fig. 8. This operation provides a crev- 
ice into which the solder may flow, and 
assures complete cleaning. After the sur- 
faces have been prepared and the parts 
clamped or wired in position as in Fig. 10, 
enough flux is sprinkled over the surface 
for complete coverage. The flame of a 
blowtorch is then applied to the back of 
the seam, as in Fig. 9, taking care to pre- 
vent the flame from coming in contact 
with the flux. Then soldering is accom- 
plished as already explained. It is of im- 
portance to allow the seam to cool com- 
pletely before the clamps are removed; 
disturbing the solder before it has set will 
result in weakening and probably break- 
ing the joint. Where aluminum sheets are 
to be joined with solder at the edges, a 
strong, durable junction is produced by 
overlapping the parts as in Fig, 10. 

Aluminum soldering fluxes, which come 
in powdered form, have the property of 
taking up moisture rapidly from the at- 
mosphere and becoming useless. There- 
fore the container must be kept tightly 
closed at all times, except when it is being 
used. Flux, which has taken on moisture, 
is very difficult to use and in many cases 
entirely useless. Also, as the fluxes used 
for soldering aluminum are all somewhat 
corrosive if left in contact with the metal, 
the finished job should be thoroughly 
cleaned after soldering. Ordinary water 
may be used for this purpose. After re- 
moving the excess flux, the finished sur- 
face may be filed flush with the surround- 
ing surface. On irregular work use emery 
cloth to finish the joint. 



many cases, you can even do the work 
over a gas plate as in Fig. 6. But no mat- 
ter what method of heating you use, it is 
important to wait until the flux smokes, 
and not before, to apply the solder. If an 
iron is used, the solder is applied to the 
iron and allowed to flow from it onto the 
surface of the metal, without moving the 
iron. After tinning, added quantities of 
solder may be applied in the usual man- 
ner to fill holes, cracks and crevices. 
Should a poor job of tinning result, the 
fault lies in the cleaning operation, which 
should be repeated. When a blowtorch is 
employed for heating as in Fig. 7, which is 
preferable on large work, the same gen- 
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Bowls Formed with Telescoping Wood Rings 




Wooden bowls can be turned easily 
from a single disk of %-in. hardwood. 
Ftrsh you make a parting tool from an 
old hack-saw blade and fit it with a han- 
dle as shown. Then mount a disk of hard- 
wood on the lathe faceplate and turn down 
to the diameter you want the bowl. Now, 
with the improvised parting tool you make 
a series of equally spaced cuts on the face 
of the disk, running these very nearly 



through at an angle of about 7 degrees. A 
single, light cut across the back of the 
disk will remove the rings thus formed. 
The work is then taken off the faceplate! 
glue is spread on the edges of each ring, 
and they are slipped one inside the other, 
telescope fashion. Forcing the rings apart 
binds the beveled edges tightly. When the 
glue is dry, the work is again mounted on 
the faceplate and turned to form. 



Grooves Cut in Wood Surface Accurately for Strip Inlays 



Here is an accurate method of marking 
off grooves in wood for strip inlaying. 
With the aid of a straightedge, I make the 
first knife cut at the correct distance 
from the edge of the work. Then, holding 
the straightedge firmly in this position, the 
inlay strip to be used is butted against the 
rear side and another straightedge is butt- 
ed firmly against the strip and clamped in 
place. To make the second cut for the 
groove* the inlay strip is removed and the 
two straightedges are pushed together. If 
the loose straightedge does not slip and 
the knife blade is held against it in the 
same position to make both cuts, the 
groove will be exactly the same width as 
the inlay strip. 

— Thomas E. Owens, Cleveland, Ohio. 
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Line-Shaft Pulleys Measured 
Without Using Ladder 




Diamrfir o/ ceiling pulley found by holding chalked 
edge of stick against it as if ruCu^cs 



Before changing the source of power in 
a large plant, it was necessary to measure 
the diameter of the line-shaft pulleys. To 
do this two pieces of wood were nailed to 
one side of a long, square slick, spacing 
the abutting ends to straddle the shaft 
snugly. One edge of the wood pieces was 
chalked, after w T hich they were held 
against a rotating pulley as shown. The 
diameter was readily found by measuring 
between the tw r o marks made by the pul- 
ley on the chalked surface. 



Form to Lead Cast-Iron Joints 

If you have a 
small job of lay- 
ing cast-iron pipe 
and do not have a 
regular form for 
filling the joints 
w T ith lead, one can 
be i m p r o v i sed 



from a piece of auto tire about 1 in. wide. 
Clamp the rubber over the joint by tying 
the beads together with a wire as shown, 
leaving an opening between them in which 
to pour the lead. 

Warning Flares Are Bricks 
Soaked in Kerosene 

Lacking suffi- 
cient flares for 
safety beacons on 
a large construc- 
tion job, one con- 
tractor used a 
number of com- 
mon bricks, which 
had been soaked 
in kerosene. When 
set on end in the 
ground, as shown, 
and ignited, they 
burned with a bright flame for several 
hours.— G, E. Hendrickson, Argyle, Wis. 



Cutaway Boxes Sell Candy 

Store owners con increase the effec- 
tiveness of their candy displays by cutting 
away the front of half-empty boxes so 
that customers can get a better view of 
the contents. Uniformity in appearance 
is obtained by using the semi-circular 
piece removed from one box as a template 
when cutting the others. 




An Arizona storekeeper alters candy boxes in this 
manner to give display more attention i?a/ue 
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Duplicate Routing on Drill Press from Pattern 




template 



You cun easily rotji number at recwtse* at duplicate shapes 
far inlays with this table which shifts rn fu f o directions r giving 
universal m e vernc ji t. Hath work and template ure fastened tu 
the table as t^lauJfl, alter which the latter fi mut’etj £u matte 
a guide pin {ifur against the edge of the template , Far abso- 
lute accuracy, the pin and tauter bit should he the •amp size 



Lettering on Wood Signs Produced in Relief by Burning 



It's a simple matter to make these novel 
signs, which will attract attention and 
arouse the curiosity of many as to how 
the burned effect was produced. The se- 
cret lies in laying off the letters and then 
coating them with asbestos paint. When 
the flame yf a blow to Fell is directed against 




Lettering Coated urith asbestos paint is untouched 
while surrounding urood surface it deeply charred 



the sign, or it is held over a hre T the wood 
around the letters chars deeply, while the 
letters, protected by the paint, remain un- 
burned and stand out in bold relief. The 
asbestos paint can be removed and the 
letters enameled,, bronzed or finished in 
any way desired. If the sign Is to be ex- 
posed to the weather, it s a good idea to 
protect the charred portion with two coats 
of clear lacquer. 



Non-Chafing Thimbles for Ropes 



When ropes used 
in the operation 
of elevators and 
conveyors pass 
through a wall or 
floor, curtain-rod 
sockets, of the 
type shown, make 
good thimbles to 
shield the ropes 
where they pass 




The sockets are made 



through the holes, 
of smooth, strong metal, and will take a 
rope up to l 1 a in. in diameter. They can he 
used on each side of the hole if necessary. 



I After scoring glass with a regular cut- 
ter, break it under water. This usually 
results in a ""clean 11 fracture. 
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Casting Round. Fluted and 
To pc red Columns 



/ COLORED cement has opened up a 
V ~ y new and interesting field to the 
home craftsman, who can cast durable, 
attractive garden ornaments, such as 
bird baths, sundial pedestals and many 
other objects of a similar nature, with 
very little expense. To speed up setting 
and curing you can add a small quan- 
tity of calcium chloride to the mix, 
which will cause it to set sufficiently 
overnight so that the form or mold can be removed. 

The cone-shaped sundial pedestal, shown in Fig. 
3, is especially suited to the use of colors. A pastel 
shade of green on the top and base with a blending 
of greens and yellows on the cone-shaped standard 
is effective. This effect is obtained by simply ap- 
plying white cement to which enough mineral 
color has been added to produce the desired shade. 
Blending is accomplished by brushing patches of 
a contrasting color over a wet coat. It is advisable 
to cover the freshly painted work with burlap or 
canvas. Fig. 9, as soon as the color has set enough 
so that it will not run when water is applied. The 
piece should be wetted down thoroughly and the 
burlap kept damp for a day or two to assure a 
good bond. Fig. 2 gives the general dimensions of 
the three units that make up the pedestal. These 
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casting tabbed column 



are hold together by means of a piece of 
pipe, which also serves to reinforce the 
cone* It is advisable to put pieces of wire 
in all of the units as this adds greatly to 
their strength* Dimensions for laying out 
the cone form on galvanized iron are giv- 
en in Fig, 14, the form being closed with a 
tapered wood plug, which is bored in the 
center for the pipe. The lap joint on the 
metal cone is fastened by oval-head ma- 
chine screws with the nuts to the outside, 
Fig. 7. The cone can bo supported as in 
Fig. 8 which also shows how the concrete 
is "struck off” level. The mold for the 
top disk is made from a strip of sheet iron. 
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3 in. wide, formed around a % by lG-in. 
wood disk as in Fig. 6 * A piece of pipe ex- 
tending above the bottom of the mold IV 3 
in., forms a hole in the casting* The form 
for the base, which is cast upside down, is 
built up from layers of wood, as shown in 
Figs* 4 and 14. Starting at the bottom, the 
four pieces are mitered, tacked into place 
and the circle scribed, after which the 
pieces are removed and the arcs band- 
sawed to shape. Each layer is fastened to 
the one below it with finishing nails. Fig* 
14 shows the shape and size of the layers 
marked A and B, The top view gives the 
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Then, by setting the table and gauge both 
at an angle of 57%% the pieces will be cut 
at the proper angle. Fig, 17 shows how 
the mix is worked into the mold with a 
trowel T while Fig. 15 shows the series of 



dimensions for the layers marked C. The 
Inside surfaces of the three concentric cir- 
cles are lined with strips of sheet metal. 

Surfaces of the molds that come into 
contact with the concrete should be given 
two coats of shellac, then oiled thoroughly 
just before filling. The mix for all of the 
projects described should be in the pro- 
portion of cement, 1 part, sand, 2 parts, 
and fine aggregate, containing pebbles no 
larger than Ik in, in size, 1 part. Calcium- 
chloride, 1 lb,, is added to water, 1 qt., and 
stirred until it is thoroughly dissolved. 
This quantity of the solution is sufficient 
for one-half bag of cement when added to 
the mixing water, the quantity of the lat- 
ter being cut down to allow for the added 
volume of the solution. 

A modern bird-bath design is shown in 
Fig, IB, the sharp reversed angles pro* 
ducing a striking effect. Strong blues, 
reds and yellows are suggested for effec- 
tive contrast. Construction of the tray in- 
volves compound miters, which can be 
easily cut on a circular saw by first set- 
ting the table at an angle of 4712% Fig. 16, 
to cut the bevels on the edges of the pieces. 



units which go to make up the pedestal 
and base mold, and the order in which 
they are assembled. The base pieces are 
set at an angle of 60° with a miter cut on 
the ends of only two of the pieces in each 
set. The saw table should be set at 71 % n 
and the gauge at 6{T for these cuts. Suc- 
cess of the work depends on thorough 
tamping and ample reinforcing with wire 
and four Mi -in. rods which run from top 
to bottom near the comers. As screws are 
used throughout, it is only necessary to 
take the form apart after the concrete has 
set thoroughly. 

If you are interested in the classic type 
of ornament, refer to the design shown in 
Fig, l r which is exceptionally beautiful 
when finished in pure white cement. The 
pattern for the column of this piece, the 
dimensions of which are given in Fig. 10, 
is made from a section of fluted porch col- 
umn. A plaster cast of the column C is 
obtained by forming clay dams 120' apart 
on the column, producing a three -part 
mold in this manner. As soon as one sec- 
tion has set, the clay is removed, the col- 
umn is turned and another section cast in 
the plaster. A strip of burlap should be 
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column or turned out to suit, are ; 
cast in plaster, the mold being ar- 
ranged to part at the center. Re- 
member that all patterns and in- I p- 
side surfaces of plaster casts must Lw 
be shellacked and oiled just as 
for a cement mold. The top and 
bottom sections marked A and E | ■' '1 
are cast directly in a wood mold. 

The various units are then fastened to- 
gether with a piece of pipe and rich ce- 
ment mortar. 

The circular bird bath shown in Fig. 5 
is east in five units. The bowl is formed 
by means of the sweeps A and B, shown 
in Fig. 12. A clay form of the inside of the 
bowl is shaped with a sweep as in Fig. 13. 
This is covered with concrete, the larger 
sweep substituted and the outer surface 
formed as shown in Fig. 11* The scheme 
for forming the column is shown in Fig. 12. 
Metal tubes are used to cast the piece, 
after which the ornamental lines are 
scraped in with a triangular file ground 
to a V-point on the end. The octagonal 
base is east in a wood form* Fig, 12. The 
remaining sections must be turned in 
wood and a plaster mold formed as pre- 
viously described* 
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Comic Figures for Store Displays 
Have Rubber-Tube Joints 




Modi from doWcto* Wood and rubber tubi'nf, these 
^eurrs assume many r«ni if at positions 



Needing a number of comic figures for 
display purposes, one store owner had 
them made up from dowels and rubber 
tubing. The feet and hands were made 
by slitting one side of the tubing as shown, 
which was then flattened and placed be- 
tween two sheets of paper and a hot iron 
set over it for about 2 min* This caused 
the rubber to remain flat The legs and 
arms w T ere attached to the bodies* which 
were shaped from pieces of wood, with 
small* double-pointed tacks driven through 
the upper ends* 

Repairing Break in Pipe Line 

If a pipe line 
suddenly breaks 
and new couplings 
and unions are 
not at hand, costly 
delays can often 
be avoided by 
making the repair 
shown. Tliis con- 
sist s of slipping a 
short piece of larger pipe over the break 
in the line and filling the space between 
the pipes with iron cement. Be sure the 



cement is tamped in tightly* and then heat 
the sleeve thoroughly to set the cement 
before turning on the pressure in the line* 



Hose Replaces Broken Spring 
on Lever Pawl 

When a spring 
weakens or breaks 
on the type of le- 
ver shown, a tem- 
porary repair may 
be made by slip- 
ping a short piece 
of rubber hose 
over the end of 
the lever and 
movable grip* The 
tendency of the 
hose to straighten 
causes the mova- 
ble grip to operate 
the pawl. 



Nails Dispensed Easily on Job 
by Inverting Keg 

A contractor, noting the difficulty his 
carpenters experienced in getting nails 
out of a keg*, placed a square piece of 
canvas over the opened end and inverted 
the keg on a workbench. Then, by rock- 
ing the keg slightly, the nails spilled out 
onto the canvas where they could be 
gathered without difficulty. If any quan- 
tity of nails remains after the work is com- 
pleted, it is only necessary to lift the can- 
vas and empty them back into the keg* 




Carpenter ejurefe/y till a hit apron urhen naiin fall 
from inverted ktg on ectnutuf^eovered bunch 
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Sawhorse Stands Firmly on Uneven Floors 




It stands firmly anywhere— on uneven ground or 
(loons — -without rockmt; or tipping srdtfwijjc. At 
end of the horizontal member, two legs are joined 
in the rejuiur U-’JJ y ■ [iil/l or nurJji. Thu third 

tee in u piece of 1 ± or pipc t threaded at both 

end s, one end petng capped, the other fitted with a 
floor flange oi mhwn- Th*t p(jn he fastened with 
heavy JfrrufS &>■ tmtrti bolt*, the heads of the fatter 
being countersunk into the horizontal member 



Siuiwl Drawing-Board Stand of Pipe Costs Little to Make 



If you are looking for a neat, sturdy 
easel or drawing-board stand that can be 
adjusted to any convenient position, and 
one that anyone can make at small cost, 
this one should fill the bilk Pipe and fit- 




tings, preferably of the 1-in. size, are used. 
The standard consists of two lengths, one 
of which slides inside of the other and is 
held securely at any height by means of 
a thumbscrew. The detail shows the ar- 
rangement that permits tilting the board 
at any angle to suit the requirements of 
the user. For those who do much sketch- 
ing, a roll of paper may be mounted at the 
top of the board, between two angle-iron 
brackets which are screwed to the edges. 
The paper is passed under flat-iron cross- 
pieces at the top and bottom, so that it is 
held firmly on the board. The lower cross- 
piece serves the purpose of a straightedge 
to tear off the sheet after it has been 
pulled down. Then an unused portion of 
paper is always left on the board. 



Checking Evaporation of Benzol 

Surface evaporation of benzol and sim- 
ilar highly volatile liquids can be slowed 
considerably by adding melted paraffin, 4 
oz v to each gallon of liquid, Do not get 
the paraffin any hotter than necessary and 
stir it slowly into the liquid. The paraffin 
does not mix with the liquid but forms 
semi-liquid crystals on the surface* 
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Mail Carrier’s Folder Has Pockets 
for Each Roxholder 




Rural (ftm>r sorts mail dire ttly to canvas folder, 
which rolls into compact bandit 



By using this canvas folder, rural mail 
carriers not only save the work of han- 
dling the mail twice at the posLuflige, but 
they have it well protected in a neat bun- 
dle, Instead of sorting the mail into pigeon 
holes at the postoMce and then transfer- 
ring it to a pouch, the mail is sorted di- 
rectly to the pockets of the folder, placing 
that for the first box holder on the route 
in the first pocket, mail for the second 
boxholder in the second pocket and so on. 
Buckles and leather straps hold the folder 
when it is rolled up, 

— Elmer A. Van drey H Truman, Minn. 



Labels Held in Mousetrap 
Always at Hand 

One druggist 
keeps his Labels 
separated neatly 
by putting them in 
a mousetrap as 
shown. Part of 
the trap jaw is re- 
moved and a small 
wood roller is in- 
serted between 
the severed ends 
so that the top 
label can be re- 



moved by giving it a slight jerk. A trap is 
altered for each set of labels and is tacked 
to the wall or counter close at hand. 



Casting-Mold Corners Rounded 
with Ball-End Tool 

When making aluminum castings, I find 
lhat a very neat job can be done by round- 
ing the corners of 
the mold with 
wood putty, which 
I spread evenly 
and smoothly with 
a ball-end took 
This is made by 
soldering or braz- 
ing a %-in. steel 
ball to one end of 
a small steel rod 
as shown in the drawing. If the tool is 
moved o% p er the plastic with a twirling 
motion, you will get a uniform job. 

— W. H. Woodward, Saskatoon, Sask., Cam 



Die Holder from Connecting Rods 

Made from two pieces of angle iron and 
a couple of car connecting rods, this sim- 
ple holder will handle all standard dies. 
It is best to clamp the pieces of angle iron 
together and drill both of them at the 
same time so that the bolt holes will line 




up. If very small dies are to be used in 
the holder, it will be necessary to saw off 
part of the angle on one side so that they 
do not come together before the die is 
clamped tightly. 

— Henry Cloutier, Ware, Mass. 

f[When a large number of photo prints 
are to be made from a negative, cover it 
with a sheet of Cellophane to avoid wear 
and scratches* 
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By J, D. Brubaker 

l^OR **£tUl” shots and 1 inn 1 -expos uie 
A work indoors and out you need a 
steady tripod with a universal head. This 
one supports any camera of ordinary .--r/,v 
and at the same time gives that delicacy 
of adjustment so essential in a tripod 
Figs, £ r 4 and 6 picture how (lie univer- 
sal head is made, while Fig. 5 show the 
formation of the legs. The upper st-ciion 
of each leg is made from a single pi. cc of 
wood, a portion of the center being cut 
out to allow room for the sliding extension, 
and at the same time form the arms which 
are hinged to the lower hail of the head 
as shown in Fig. 3. An extension, made of 
brass tubing as in the lower details, Fig, 5, 
fits between the halves and is held with u 
clamp made of flat brass and filled with a 
thumbscrew for adjustment. The 
remaining two legs are duplicates 
of the first. Fig. 6 shows the lower 
half of the head made with the 
hinge members spaced 120 apart. 

This is shown assembled in Fig. 3 
All flat parts and the spacers are 
of brass. The hinge members, six 
In number, are held in position 
between two brass disks. 

The center screw is sim- 
ply a Vi “in. brass rod, 
threaded at both ends 
and fitted with a hushing 
*2 in. in diameter and 
in. long. It passes through 
both disks, being held in 
place with a nut, bearing 
on the lower disk. The 
upper half of the head, 
shown detached in Fig. 4. 
is detailed in Fig. 2. This 
is also assembled between 
two disks. All parts are 
of stock brass, with ex- 
ception of several cap 
screws. A swivel stud is 
attached to the lower disk 
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3"hw frippd tcfcjcopei info a compact bundle for 
Carrying, yet when extended' it if sufficiently rigid 
to support any ordinary camera. The universal head f 
U-ffcs a very deticutc control of the camera when 
focusing or following u moving object. Set screws 
provide a positive nuant of locking any vertical or 
horizontal adjustment 



with flat -head machine screws* The stud 
is tapped at both ends, the top for a cap 
screw holding the swivel block and the 
bottom fur the center screw in Fig. 6* 

The tilt block is pivoted on a bushing 
held in place by cap screws which pass 
through holes drilled in the top ends of 
the plates screwed to the swivel block. 
The handle and the swivel clamp screw 
turn down on disks cut from leather* 
These give just sufficient friction to hold 
the most delicate adjustment. The top face 
of the tilt block is recessed for a thumb- 
screw, by means of which the camera is 
attached to the tripod* This thumbscrew* 
Figa. 1 and 2* is turned down from a brass 
disk to the required diameter. The edge is 
knurled and the center drilled and tapped 
for a 14-in. stud, which is made by thread- 
ing a short length of brass rod. The stud 
is turned into the disk and solder is flowed 
into the threads. 
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Spindle Adapts Metal Lathe to Turn Wood 
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If you would like to do a little wood 
turning in your metal lathe, just slip this 
easily made spindle into the hcadstock, 
and you can do the job without any dan- 
ger of damaging the lathe by the high 
speeds necessary for turning wood. In this 
arrangement the spindle fits in the lathe 
just like a draw-in collet chuck, the turn- 
ing thrust being taken on a tapered roller 
bearing which is fitted into a bell-shaped 
metal housing and is held in place with a 



brass retainer, The bearing carries the 
forward end of the spindle, while the rear 
end turns in a flanged bronze bushing, the 
body of which is turned to the some diam- 
eter as the hole through the lathe spindle. 
The inner projection of the housing is ma- 
chined to the same taper as the forward 
end of the lathe spindle, Fig. L A pulley 
keyed to the spindle as in Fig. 2, gives the 
range of speeds for wood turning. A ta- 
pered arbor carries a tailstoek center. 



Hand Jack Exerts Powerful Lift to Pull Large Fence Posts 



This jack makes short work of the tedi- 
ous job of pulling old fence posts. It con- 
sists of three hardwood parts: a handle, a 
movable or lifting member and a station- 
ary member. The last two are cut to the 
same length and an equal number of holes 
are bored in each one. Two pieces of lint 
iron are bolted to the handle and holes 
are drilled in these for heavy bolts which 
pass through the holes in the stationary 
and lifting members, A short length of 
chain, run through an eye bolt at the top 
of the lifting member, is looped about the 
post, — George Janser, Rockford, III, 



CTo protect the hands against chemical 
and photo -developer stains, rub them 
with a solution of gutta-percha, 1 oz., and 
benzine, 1 pint. 
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Cue Chalk Is Always at Hand 
on Leg of Table 




Cup chalk kept on teg of table » not lost or uninlen* 
tionally carried off by the piaye r* 



To avoid waste or loss of cue chalk, one 

owner of a billiard parlor puts it in a 
wood receptacle, which is strapped to the 
leg of the table. Then, instead of the play- 
ers laying the chalk around on the table, 
they just press the tips of the cues against 
it as shown* The receptacle is made from 
a wedge-shaped block of wood with a 
mortise at the upper end to hold four qr 
five pieces of chalk. 



Mounting for Electric Motor 
Is Adjustable 

Here is an ad- 
justable mounting 
for electric motors 
that also serves as 
a belt tightener. It 
is especially suited 
to overhead mo- 
tors. The pivoted 
end of the mount- 
ing is held be- 
tween two flat- 
iron brackets by a 
long bolt, which 
passes transverse- 
ly through the 



base, the edges of the latter being rein- 
forced by two U-shaped pieces of flat iron 
pressed tightly in place. The crank or ad- 
justing handle is threaded into a thick 
iron washer on each side of the base sup- 
port. and the end bears against an iron 
plate screwed to the bottom of the base, A 
lock nut on the crank holds the adjustment. 



Round Paintbrush Improved 
by Rubber Grip 

Slipped over the 
handle of a small, 
round paintbrush, 
a rubber anti- 
rattler for the 
hood qf a model - 
A Ford provides a 
good grip for the 
fingers in turning the brush to keep the 
bristles bunched while painting close to 
edges of work. The rubber also keeps the 
wet bristles from touching anything when 
the brush is laid down. 



Vegetables Fed to Chickens 
in Spring'Coil Holders 

When carrots, turnips, beets, etc., are fed 
to poultry, coils from an old bedspring, 
fastened to a post, stake or wall, are just 
the thing for holding the vegetables to 
avoid waste. Stretch the cods a little so 
that the birds can get at the feed easily. 

—A. S. Wurz, Jr., Rockyford* Alta., Can* 




Cfilcktng HtifJ conaiiiiH raw uM'thoul ttfuvfe 

if (ft«€ food holder# are used 
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Armature Growler Made from Old Generator 
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Luggage Held Snugly in Compartment by Spring Straps 



On long trips where several suitcases, 
hags and packages are carried in the lug- 
gage compartment, and it is advisable to 
keep them from bouncing around in case 
the compartment is not filled, they can be 
placed gide by side and held securely by 
means of straps. These are slipped through 
two rings previously attached to the bot- 
tom near the sides. It is also a good idea 
to use coil springs between the rings and 
ends of the straps to maintain a tension 
on the luggage. 



CTo regulate the size of a line made by a 
striping brush, slip a short piece of ruhber 
tubing down over the base of the bristles 
to limit their spreading. 




RUCKLE. 



Spring's fastened fa n'rtjJt art file body umf 4o liie 
lower ends of the straps keep a tension on the 
luggage 
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Rack to Carry Canoe on Car 

Rests an Hinges and Bumpers 




It takes only a liui rninufcf frmar to remot»< or attach this canoe rach r 
which bundles easily far storage 



Quickly removed or attached lo your 
ear, this rack will enable you to transport 
a canoe safely. As the rack is supported 
by the upper front-door hinges and the 
two bumpers, there is no strain on the car 
top. The rack is made of 1-in. angle iron, 
two lengths of which are bent to a wide 
U-shape to form the vertical supports. 
One of these is bolted to the rear bumper 
brackets, while the other one, which is 
much shorter, is bolted to the front halves 
of the tipper front-door hinges T using flat- 
head bolts to avoid interfering with the 
hinge action. From the front support, 
braces reach to the front bumper where 
they are fastened with hook-head bolts. 
Short sections of old bicycle tire laced to 
the supports cushion the gunwales of the 
canoe when it is turned upside down on 
them. The canoe is lashed to the supports 
at four points through the gunwale. In 
my garage* the canoe Is suspended from 
the ceiling so it can be lowered onto the 
rack. — E. C. Wright, Jr., Kansas City, Mo. 



Ford Radiator and Oil Pan 
Quickly Removed 

When installing a model-A Ford oil pan, 
it is unnecessary to go to the extra work 



of removing the splash 
guards from the side of 
the motor: Just take out 
the two cap screws that 
hold them to the motor. 
Then, with a screwdriv- 
er, push them away from 
the motor and up so that 
they rest against the 
block. Take out the rest 
of the cap screws and 
drop the pan. To install 
the pan, set the slot in the 
pump shaft to mesh with 
the upper shaft. Double 
a Ford bearing shim and 
insert it with the pump- 
shaft housing in the hole. 
When the housing is all 
the way in, tear off the 
part of the shim that is 
left outside. The shoul- 
der that comes against 
the block will keep the 
shim from coming out if 
it gets loose, which is not 
likely. The oil pan can then he installed 
single-handed. There is also a very sim- 
ple way to remove the radiator. First take 
out the four bolts that hold the shell lo the 
radiator and lift it oft. The radiator hold- 
down bolts can then be quickly removed. 



Rear- View Mirror Is Curtained 
to Stop Light Reflection 




Curtain quickly drops over mtrror to protect yout 
eyes against car light a in the rear 



One motorist who was often bothered at 
night by bright headlights of cars behind 
being reflected into his eyes by the rear- 
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view mirror* rigged up a small curtain* 
which he could drop over the mirror. The 
curtain was fastened to the header board 
behind the mirror and the lower edge was 
weighted to keep it in place. During the 
day, when the mirror was needed, the cur- 
tain was tucked behind it. 



Truck Mirror Shielded by Visor 
Does Not Blur in Rain 

A visor, cut from 
tin and clipped 
over the rear-view 
mirror on a truck, 
was found effec- 
tive in shielding 
the mirror from 
rain, which blurs 
the reflected im- 
age, A spring- 
steel dtp or snap 
may be soldered onto the visor, as shown 
in the illustration, to hold it in place. 



Edge of Rumble Seat Padded 
to Protect Rider 1 ® Knees 

If passengers bump their knees getting 
in your rumble seat, a rubber pad installed 
in the position shown will provide an ef- 
fective cushion. To make the pad, slip a 





section of inner tube over a thin board, 
which fits inside the car as indicated. Ce- 
ment the tube to the upper side of the 
board, pack it with cotton and then close 
the ends. Construction of the car body 
determines how to attach the pad. 



Copper Tubing Cut and Bent 
in the Garage 




Jf'& no trick to work with copper tubing if you have 
a Raring tool and a pipe cutter and reamer 



Auto mechanics can take a lesson from 
refrigerator repairmen when it comes to 
handling copper tubing. Two tools are 
used; a combination pipe cutter and ream- 
er and a flaring tool. These handle the 
standard sizes of copper tubing used in 
oil and fuel lines on cars. After severing 
the tubing with the pipe cutter* use the 
steel reaming blade to cut aw r ay the 
turned edge formed by the cutter. Place 
the tubing in the Baring tool and clamp 
the beveled pressure screw 1 ' tightly on the 
end of the pipe. This turns the rim on the 
pipe which makes a tight fit. Always place 
the coupling nut on the pipe before flaring 
the ends as it will not slip over the turned 
edge^ — J, P. Kennedy, Chicago, 

Business Papers Always at Hand 
on Instrument Board 

Salesmen, driv- 
ers of small de- 
livery trucks and 
others who have 
to carry a number 
of bills, invoices, 
etc., will find a 
couple of spring 
paper clamps on the instrument board 
convenient for keeping the papers at hand. 
One handle of each damp can be fastened 
under a screw on the instrument board, 
—John A. Blaker, West Auburn, Mass. 
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Automatic Signal Aids Ranchers 
in Irrigating Long Rows 




Paper (nffjer separates it'fitn wafer fevef reac/i«* it 

and trips signal at far end p f Irrigation ditch 



Entailing a minimum of material and 
time to make, this signal automatically 
trips when the water reaches a certain 



level in an irrigation ditch, and will save 
farmers many useless steps in walking to 
the far end of a ditch to see if it is full. 
The signal consists of two lath hinged to- 
gether as shown* one being pointed and 
set in the ditch to support the other one. 
The latter lath carries a small counter- 
weight at the lower end and a flag or red 
reflector at the upper end. To set the sig- 
nal, the pivoted lath is held in a horizontal 
position by a strip of newspaper* which 
separates when the water level in the 
ditch surrounds it, allowing the weight to 
tip the lath to a vertical position. 



Bright Dip for Iron and Steel 

An excellent bright dip for iron and 
steel consists of sulphuric acid* 7 oz<, 
slowly added to water* 214 pints, zinc, Yi 
oz., nitric acid* 3 oz.* and a small piece of 
dextrin, which can be obtained at any 
drug store. A similar dip for brass and 
copper consists of sulphuric acid, 3 oz.* 
slowly added to water, 2*4 pts., nitric acid, 
12 oz.* lampblack* Yu oz + , salt, Vs oz.* and 
a small piece of glucose or gelatin. 



The Next Issue 

THERE'S MONEY IN HANDMADE FLOWERS 

Seeing and feeling these unusually realistic flowers, made of wood fibor of 
delicate texture and color, will give you little clue that they are hand- tailored 
at home in someone's spare time. The materials used are inexpensive and you 
can ask three or four times the cost for the finished product. 

DO YOUR SHADE TREES NEED A DENTIST? 

Stop decay, the breeding spot of disease, and you will prolong the life of a 
prized tree. How to fill cavities, bridge weak crotches* brace limbs* etc, 

ALUMINUM PAINT HAS MANY USES 

A protective film of aluminum paint, with its ability to reflect heat and light 
and to seal pores gives it unlimited uses as a primer or finish coat. 

PICTURES IN RARE WOODS 

Woods of different kinds and colors jig-sawed to shape and assembled on a 
backing make lasting reproductions of pictures that look well in any room, 

MODEL GAS ENGINE 

Just the thing for model-racing hulls. Four-cycle* air-cooled type. You can 
make the patterns* cast the parts and turn them in your own home workshop. 
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Shooting ’Em from the Sky 

I.Conlimrcd jrt?ni jjajje 351 ) 



cameras with long focal lengths are need- 
ed, whereas at lower levels a short focal 
length may be used, A commercial aerial 
photographer may use a short focal length 
lens for low-altitude mapping, but if he 
wishes to make large scale obliques of 
buildings or small areas, he would need 
to fly higher and use a long-focus lens. 
Interchangeable lens cones, which may be 
quickly and easily removed and attached, 
give these different focal lengths. 

Aerial cameras are used chiefly for mil- 
itary purposes, exploration, aerial map- 
ping, and commercial and new*s work. 
Two types of pictures may be taken— ob- 
lique and vertical. In the oblique, the 
shots are taken over the edge of the air- 
plane, and in vertical work through a well 
under the floor of the gondola or plane. 
For vertical pictures, a vertical view find- 
er is used. Tliis is a separate viewing 
camera equipped with a wide aperture 
lens, a strong aluminum alloy body and a 
ground-glass focal plane upon which the 
image of the ground is sharply focused. A 
circular level bubble is provided so the 
view finder may be maintained in the 
proper vertical position, and a scale* read- 
ing up to forty-five degrees each way 
from center, is used to measure the “crab" 
of the airplane. This view finder and an 
intervalometer which provides exposures 
timed automatically at regular intervals 
enable an aerial photographer to take a 
strip of overlapping vertical photographs 
such as are necessary in mapping. 

Using both vertical and oblique photog- 
raphy, the task of mapping the Dominion 
of Canada from the air has been under- 
taken. A five-lens camera taking at one 
exposure one vertical and four oblique 
negatives was used for a complete aerial 
photographic record, for mapping pur- 
poses, of the state of Massachusetts, This 
was operated from an airplane flying at 
an altitude of 15,000 feet To plot the 
course, an ordinary commercial map of 
the state was used, the flight lines being 
charted twelve miles apart from north to 
south. With photographs taken at inter-' 
vals of about one minute each, the state 
was photographed in an actual flying time 
of twenty-four hours and forty minutes. 
In surveying from the air, sections have 



sometimes been discovered that have nev- 
er before appeared on the tax rolls. 

An important piece of air survey work 
was recently done In the southwest. For 
this survey a compound camera with ten 
lenses, which includes two five- lens cam- 
era units, was installed* One unit is set at 
an angle of forty-five degrees to the other 
so that the ten prints secured from each 
tripping of the master shutter control 
overlap to make an octagonal composite 
print covering 760 square miles of ground 
area at 30,000 feet Aerial photography 
also has been employed to check charts 
used by airmen to make certain the charts 
are accurate* Much simpler photographic 
work Is done for news purposes. During 
the floods last spring, newspapers and 
news photo syndicate photographers did 
considerable news reporting with the aid 
of aerial photography. 

Persons making a hobby of aerial pho- 
tography often find the hobby is also a 
source of remuneration. The president of 
a flying service in New England took some 
flood pictures throughout the New Eng- 
land area* some of which were front-page 
pictures in the Boston newspapers. 

For certain kinds of work, special cam- 
eras have been devised, such as the “sky- 
scraper" camera for photographing sky- 
scrapers. This is three or four times as 
tall as the average aerial camera, with a 
focal length of twenty-four inches and an 
over-all height of three feet. Because of 
the long focal length the ‘‘leaning” effect 
so often present in photographs of tall 
buddings is eliminated. With this camera 
a photographer can fly twice as high as 
with any other camera and get more de- 
tail, or he can fly at a lower altitude and 
get a more intimate view. 

The latest development is a nine -lens 
aerial camera, which incorporates the use 
of eight highly efficient steel mirrors to 
reflect the images to the side lenses* This 
camera was designed for mapping from a 
higher altitude than has ever been prac- 
ticed hitherto with multi-lens equipment. 



Ci Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 
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T HE big fun of picture making is in 
having a camera that doesn't need 
time off. Kodak Six- 16 CM. 5) lets you 
master every snapshot opportunity. 

Every hour of the day or night is 
picture-milking time with this mod- 
ern Kodak* No matter when or where 
snapshot opportunities arise* you’re 
set with Kodak Six- 16_ 

Action shots , . . scenes , , # close-ups 
* * * even indoor snapshots at night* with 
Kodak "SS’ T Film and Maada Photo- 
Hood bulbs* are easily within range of 
this Kodak. Take the restrictions off 
your snapshot making . . . ask your 
dealer to show you this all-round, 
fine Kodak. 

FEATURES: 1 /40<U Sc c rm d Cu mpur-Rapfd 
■butter with dotftyed-jtctipn timer. Kodak 
AnnsfiftinHt fA.5 leu*, eye* I ere] tinder. Makes 
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KODAK CATALOG 



KODAK AUTO-FOCUS ENLARGER, MODEL 

B. The Ideal cn tamer for home darkrooms — 
lakes negatives up to 4*6 Inches,, la adaptable 
to film or plate neft&tlve#, rn l arses from l l 4 to 
diameters, Complete with lens. P ho to Hood 
lamp, paper holder, table clamp and aet of 
seven flexible metal mask*. Price, ( 4 b- 



Wifilt today for ytnir eftpy of the Amill 
Kmltll niuloil, edition, or cn it ji 
your denier'* , » ■ Eitimm Kodak 
Etochecter, Iff. V, 
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Adventures of the Fire Detectives 



< CantinUf d from p age i1061 



living room and the dog had been trained 
to jump over a low barricade to leave the 
box. On the night of the fire a heavy cord 
had been stretched across ibis spot One 
end of the cord was tied to the wire that 
was fastened to the pine knot in the fire- 
place. Then* when the dog jumped over 
his barricade he tripped the string. That 




Instrument kit carried by fir* detective* (uA*n 

tears infill f ar till COMIC of 0 btaiV 



jerked the burning knot out of the fire- 
place and into a heap of combustible ma- 
terial near the center of the room. 

Sometimes the arson squad proves a 
suspected person is actually innocent. 
Some farmers asked Wolfe to investigate 
a fire that had consumed the contents of a 
barn. Wheat, oats and beans bad been 
destroyed. They suspected the manager 
of the storage bam had stolen most of the 
contents and then set the fire to cover 
hiis theft. Their suspicions were based on 
the fact that hardly any debris remained 
in the barn after the fire. Wolfe burned 
samples of the produce that had been 
stored and his tests vindicated the mana- 
ger. Very little debris was left* he found, 
because beans* for instance, lose seventy- 
six per cent of their bulk in burning and 
oats lose forty-five per cent of their bulk. 

A residence fire that looked like the 
work of firebugs started with an explo- 



sion that ripped the basement apart. The 
p roper Ly was well insured but instead of 
arresting the owner after his investigation 
Wolfe advised the gas company to plug 
some leaks in their mains. The bouse was 
situated on a stratum of rock and after the 
fire Wolfe found traces of gas issuing 
from the stratified rock. Gas from a main 
some distance away was leaking into the 
stratum and the fire occurred after enough 
gas had gathered in the basement to be 
ignited by a pilot light. 

The arson squad also investigates "mys- 
tery” fires that seem to start spontaneous- 
ly. Every fire has a cause* of course* but 
firemen were once puzzled to find a fire 
apparently had kindled itself inside a 
sealed double partition wall. Woll'e found 
a concave shaving mirror hanging on a 
near-by wall and decided it might be the 
answer. He bought a similar glass and fo- 
cused the sun’s rays with it on a piaster 
surface. The plaster didn’t burn but the 
heat generated by the gathered light was 
so great that wood behind the plaster 
burst into flames. That solved the mystery. 

Another time* when some lace curtains 
burst into flames without any apparent 
reason, the fire detective found the blaze 
actually had been started by a fire extin- 
guisher. It was of the glass -bulb type* 
filled with extinguishing fluid* and hung 
on a wall bracket. The glass sides of the 
extinguisher had acted as a ligh Ingather- 
ing lens under the rays of the sun and had 
ignited the curtains in the same way a 
burning glass will char wood. Glass bot- 
tles in store windows sometimes start fires 
in the same way* 

rs/d 

Brake Lining That Outlasts Car 
Likely with Improved Design 

Brakes that outlive the automobile and 
need never be re-lined are foreseen by 
manufacturers as the outcome of improved 
brake design. Drum scoring and lining 
wear are the result of high temperatures, 
and if localized overheating can be elim- 
inated* brake Lining wear can be reduced. 
This may be achieved by distributing pres- 
sure over a larger area within the drum, 
and increasing drum width. 
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W, QUIT IT, 
CAN'T YOU-just 

tell the. fellows 
Iht staying home 



- NEDS 
PIMPLY 
SKIM 
MADE 
HIM 

SHUN THE 
CROWD 

UNTIL 




I DUht'r^D 



SAy JuQV _ WHAT S ■ 
EaT*N& Ngop VWY “ 
didn't he o*£ down 
U/TTW US tH'.S WCEi(L-EhQ J 



.HE KEPT^NG 

he COULOMY. HE WON'T 
DO ANYTHiNG LATELY — 
JUST STiCkS ADqljnO r- 
hqmc Aa Tne -nwie j 





Vv'ell RS Cwy in Out tguo 
■S THAT AlJL THAT STOPPED 
■OJ ? 5 AY- DOt Y VX>J KM 

FLBSCHMAfWs rs 

THE .vAY TO F hjlSH C«"ES / 
w. HICK IE’S? H r " 



J YQU M^N TO 
SAY IT fccALLY 
CLEANS UP? j 
I LL tK $4 SICM 
TO Gd ME 
SOME. F . 





Don't !«t adolescent pimples spoil 
VO UK chances lor Inn 



P imples can be joy- 

killcrs after the start 
of adolescence — from 13 to 
25* or longer. At this time, 
important glands develop* 
Disturbances occur in the 
body* The skin 
gets oversens i- 
five, Waste 
poisons in 
the blood 
irritate 
this sensi- 




tive akin. Pimpka result. 

Fleischmann’s fresh 
Yeast clears these skin irri- 
tants out of the blood. 
Then, the pimples go. Eat 
3 cakes daily—plain, or in 
a little water— until your 
skin clears, 

—c/e&w tKfs&x 

bj clearing akin lirlllinlv 
out ul the blond 

Caprn^ht , ll^Sd, Standard timida Licurp*if*ta^ 



vrfint irrifhi£ to atf treriisers please mention Popular ATtcftauka 
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The World’s Biggest “Eye” 



1_ Continued 

shop on the campus of the institute, Here 
a saucer -shaped depression is to be ground 
into its surface with line abrasives. The 
grinding and polishing are being done 
with motor-driven tools faced with glass 
and pitch-covered blocks. The grinding 
machine can exert a scraping pressure 
that amounts to tons, or deliver a polish- 
ing rub as gentle as that of a powder puff* 

During the first month of grinding, four 
tons of material are lo be ground away* 
Then, during the next three or four years, 
only two more pounds of glass will be re- 
moved, The reason is that the rough 
spherical concavity can be gouged out 
rapidly with carborundum dust and em- 
ery* After that the curve of the surface 
must be carefully formed to that of a pa- 
raboloid, The difference is only a few 
wave lengths of light, or a few hundred - 
thousandths of an inch, and the final curve 
must be accurate to within one- millionth 
of an inch. The glass will be polished 
away with jewelers’ rouge and in the final 
stages of the work a mixture consisting of 
a few tea spoonfuls of rouge per pint of 
water will be used. Working inside a tol- 
erance of one -millionth of an inch, the 
opticians must keep the glass at a con- 
stant temperature. They must stay as far 
away from the glass as possible* If one 
should sit on the edge of the disk for a 
few minutes, for instance, the heat of his 
body would raise an invisible hump that 
w T ould change the '‘figure’ 1 of the glass. 

When the grinding and polishing are 
completed, the slab will be only four inches 
thick, as compared to the thirteen-inch 
thickness of the 100-inch telescope mir- 
ror on Mount Wilson. This thinness, it is 
expected, will minimize expansion and 
contraction from changes in temperature 
when the telescope is in use. Nevertheless, 
the disk will be strong and rigid because 
of the sturdy honeycomb backing that 
supports the slab. 

The final treatment will be the mirror- 
ing process. For this it will be placed in 
a huge vacuum chamber, and after the air 
has been exhausted, aluminum will be 
evaporated by electrical heat inside the 
chamber. The result will be a thin coat- 
ing of aluminum only a few molecules 
thick on the disk. Aluminum reflects mitre 
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light and will last much longer than silver. 
Even in its present state the great slab of 
glass represents an “impossible” achieve- 
ment* Until the Coming Glass Works 
succeeded in pouring the Pyrex disk, some 
scientists wondered whether such a huge 
piece of glass ever could be cast and be 
free of cracks and bubbles. Last spring, 
after cooling for months, the most valu- 
able piece of glass in the world made the 
journey across the continent in a padded 
case in a special train. The train moved 
at twenty-five miles per hour and only 
during daytime to avoid any jars. 
Grinding the mirror is only one of the 
problems in building the telescope. The 
astronomers have had to invent a new 
way to suspend the glass in the telescope 
so that no matter at what angle it is 
turned, there will be no bending or strain- 
ing. Without support, its own weight 
might bend the glass an infinitesimal 
amount, but enough to change the curved 
surface and give a distorted picture of the 
stars. The disk is to be held in its cell by 
u number of metal Fingers that will fit into 

the interstices of its honeycombed back. 
These fingers will each support a fraction 
of the weight to hold the mirror rigid* 
Another problem that confronted as- 
tronomers was the driving mechanism 
that will slowly and smoothly move the 
massive mounting to follow the stars* The 
entire telescope must creep around at a 
pace so slow the movement is invisible, in 
order that the mirror may remain trained 
exactly on the same stars for hour after 
hour. How to get this motion in the 450- 
ton instrument with, absolutely no vibra- 
tion was one of the big puzzles. Now the 
astronomers think they have the problem 
whipped. They are going to fioat the en- 
tire telescope on a moving Film of oil that 
is only three -thousandths of an inch, thick. 
In order to find possible “bugs” in the 
mounting before it is built, a scale model 
of the telescope, one -tenth actual size, is 
being tested. Already some modifications 
have been made as a result. 

Until a few months ago no one knew 
where the super- telescope was to be 
placed. Picking the best location was a 
five-year job in itself and involved expe- 

(Continued to pa^e 120A> 
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FORD V-8 ENGINES DO A JOB 






W herever 



POWER 

is needed 



i- 



LS 

„ i 



On half a hundred different types of jobs you'll 
find Ford V*8 Engines at work. They drive in- 
dustrial locomotives. They run mine cars* They 
power motor boats. They operate farm machin- 
ery* sawmills, concrete misers and rack Crushers. 
And wherever they work you'll find them sup- 
plying economical, dependable power— often in 
service that requires unfailing operation day after 
day over long periods of time. 

Ford V-8 Engines are built to a high degree of 
perfection. Power- 
machinery manufac- 
turers appreciate the 
fact that in the entire 
engine-building in- 
dustry they Can find no 
"■ closer precision lim- 
its, no better manu- 
f fa ecu ring methods. 



Port* hie 
fecd-nrind- 
i PC unit 
powered hr 
a Furd V-8 
Eneinc. 



Ford power 

shoots these 
sprays to the 
highest 
branches. 



Motor boats 
powered wj th 
Ford V-8 T n- 
nines show re- 
markable iPetd 
and eon no ray o E 
opcratjotiH 



Owners of equipment agree 
in their praise of the Ford 
V-8 Engines for their stamina, 
their unfailing power in hard 
service, their economy of op- 
eration and their low cost of 
maintenance* 

Whatever the power job you 
have to be done, it will pay 
you to consider Ford V-8 En- 
gines. Remember, too, that 
Ford Service is universal — 
that Genuine Ford Parts are available 
l"r tun every Ford dealer at standard, 
reasonable prices. And in keeping 
with Ford Motor Company’s estab- 
lished policy to maintain repair costs 
at lS minimum, new low prices on 
many Genuine Ford replacement perts 
are now in effect. 



A sS-ifidi 

rack crush- 
er operated 

by ■ Ford 
V-8 Engine. 



FORD MOTOR COMPANY * DEARBORN, MICHIGAN 



TTftcn leriMgjr to udverti&cra please mcuffoTi Poputar ilfreAnnte* 
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WANTED: 

Owners Of 

PENS THAT CLOG 



To Try The Amazing New 
Ink That Cleans a Pen 
As It Writes 



There's no longer any need far shaking and 
fussing with a pen to get it to write. Just get a 
bottle of Parker Qu.itik and vour pen will start 
instantly- — every time. Parker spent $&8,(X)0 
in creating QornJfc to guard the famous Parker 
Pens from ordinary pen -dogging inks. Now 
this revolutionary new discovery in writing 
ink makes any pen — a Parker Pen or any other 
—a self-deaner! Here's why — 

Qui'uJfe is an ink that contains a special, harm* 
less ingredient that actually dissolves the 
caked-up dirt and sediment left in a pen by- 
ordinary inks. This ends pm -clogging. and 
makes any pen work like a charm* 

Another thing you'll like about Quink is Lhc 
facL that it dries by penetration^ 31% faster 
oti paper than average, yet because it resists 
evaporation it does Not dry in a pern 

QuiwJt is made two ways — each lor specific 
uses* both with distinct advantages 

Permanent QumA is for office and commer- 
cial use — for permanent records, ledgers* etc-* 
and is as PERMANENT as the paper. 

Washable QutTtJfc, for home and school, will 
wash out of any fabric without trace if soap 
and water are applied promptly* 

Get cit her kind of Quin A at any store selling 
ink. It will give your writing new distinction — 
new beauty. For Qur>*£ is not a watery ink. 
but rich, full-bodied and briE Eiant, Try Quin It 
today, 15c or 25c. 




Mode by The Parker Pm Co. t Janesville, Wix, 
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ditions with small telescopes to compare 
the “seeing” at a dozen different pros- 
pective sites- The spot selected is on top 
of Palomar mountain* a 6, 100- foot peak 
fifty miles north of San Diego and ninety 
miles from the headquarters of the ob- 
servatory in Pasadena. The site is above 
the dust belt in the lower atmosphere and 
above the fog line. Aside from the balmy 
climate and good “seeing** on the moun- 
tain, the peak is in the middle of a moun- 
tainous region where no large city with -i 
its glaring lights can grow up near by. j 
Astronomers like a dark sky with no re- 
flections from neon signs and street lights, 

A landing field may be constructed on tji& - 
grounds of the observatory so astronomers ^ 
can fly direct to the Pasadena laboratories 
Preliminary construction of water tanks, 
fuel tanks, and temporary structures has* 
started on the mountain, the work being 
supervised by radiotelephone from Pasa- C, 
dena. The whole observatory and they M 
telescope, it is expected, will be compleb 
ed long before the mirror is polished. 

Astronomers hesitate to predict exactly* 
what their monster instrument will reveal*^, 
They know they will discover an untdtcL 
number of new stars and they will be able 
to study stars that so far have only been 
glimpsed in other instruments* Research" 
in the distant sky may explain further 
how the universe was created and wheth- 
er it is self-perpetuating. Some astrono-^ f 
mers think the universe is exploding and 
this theory may be proved when the giant tJ -- 
eye searches the heavens. The most exj-^*, T - 
citing possibility is that through study 
with the telescope, more data on sources J . 
of energy may be found and the way < f** 

pointed out to put atomic energy to wosk. * , 
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Spider Webs Are Used as Bait 
by South Seas Fishermen 

Webs spun by huge spiders on the To- £ \ 
briand islands off the New Guinea coast 1 V 
have been used as bait by the native fish- J 
ermen for centuries. These spiders weave ) 
extraordinary tough webs in which smaHj 
birds are trapped* When they go fishing/ t. 
the natives collect the webs, wind them 
into a ball on a small wooden frame and" 
cast off their long tu T ine lines. Any fish 
that bites into that bait becomes entan- h 
gled in the strands of the web* C 
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Carving Model-Boat Cradle 
to Fit Hull Perfectly 




Model boat fits cradle snugly yjhen hull outline if 
traced on cradle block* uiith compass 



The often difficult job of carving a cra- 
dle block to fit the hull oE a model boat is 
done easily as shown. After selecting the 
cradle block* draw the line AA on one 
side* Then make a slot to extend below 
the line the width of the keeL Now set 
the boat on the block and 1 with a compass, 
scribe the curved line, holding the com- 
pass so that a line passing both points will 
be at right angles to the hulk If this is 
done carefully, the line scribed on the 
block will duplicate the contour of the 
hulk Remove the waste wood from the 
block with a scroll saw and true it up 
with a wood rasp. 

— Charles J. Domke, Chicago. 



Marring of Woodwork by Lock 
Prevented with Celluloid 

When the end of 
a chain lock mars 
a door casing, just 
take a piece of 
clear celluloid and 
cement it to the 
casing at the point 
where the chain 
touches the wood- 
work. Use a clear 
celluloid cement, 
which can be ob- 
tained at almost 
any store handling 
notions. The woodwork will show through 
the celluloid, which will not be noticeable. 



(] Grease spots are not likely to appear on 
hatbands if a strip of Cellophane 3 or 4 in. 
wide is inserted under the sweatband with 
the ends carefully overlapped. 
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BUBBLE 
PICTURES 
SHOW WHY 



WOST LATHERS ire nude 
of bubbles tun biR to pet 
to ihe hji t of the beard! 
Air packet* keep the 
soap film from reacliinj; 
ih e wh E skef s . So the he ard 
is only £«*//- wilted. 



COLGATE RAPID^SHAVE 
CREAM makes liny bub- 
bles that net clear down 
tq the akin-ltnc. Us rich 
so ap fkl m so*k * ypur btj.nl 
sph it the bite. Makes 
your shaves East Ioniser- 



ONE WEEK LATER! 



funny, what women know 
ABOUT SHAVING! IT'S A FACT 
COLGATE "5 KIN .LINE" SHAVES 
GO LAST . . . 

THEY If AS SMOOTH 
AS SULK . . . 

AND HOT A TtACE 
OF- IMITATION! 
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SHOOT THIS PISTOL! 
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NEW BENJAMIN 
REAL AIR PISTOL 
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ObvIre 
JUm 

ORDER FHOIW 
YOUR DEALER 
OR DIRECT 

Bnnjumin Gatraififr Air 
FLatota and Air RiCIcn urd 
Safe. lliey are precision 
made, Land & mu Led and 
for ritrenie arcp- 
ritc.Vi Unlike all others 
i thine similar ammunition 
Benjamin piefcu band rifles 
are f^qubi AIR operated 

nrnin i tEttl fi th r truti *TI dullli 

power of oomprenred air 
trapped in a chamiicr and 
re-leased by delicate t rise- 
Her pull. Popular with 
hpnrtKmeii -every frhere far 
low onet practice and foii- 
venient Light arm outdoor 
use. Any dealer wiUaup'- 
nlv you nr artier direct. 
Write for any further de- 
tails* 



BENJAMIN AIR RIFLE CO, Ell N. Broadway, St. Louis, Me. 
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Commuting to the city is also made easy 
by plane. Harry Minor flew back and 
forth, between the University of Nebraska 
campus and his home in Hyannis, and 
Eddie Arnold used to do the same between 
Creighton University in Omaha, and South 
Dakota. Many of the biggest ranches arc 
owned by men who do not live on them, 
and they, too, are often aviation devotees. 

Hunting antelope often was more tedi- 
ous than pleasant before men learned to 
fly, The Indians used to hide behind a 
clump of sagebrush, stick out a piece of 
buckskin tied to a pole and wave it to and 
fro, hoping the antelope might let their 
curiosity overcome their caution* It is the 
same inquisitiveness which prompts the 
antelope to look right at an airplane, even 
while running away from it. Nor are the 
creatures easily convinced that they can- 
not outrun one. Automobiles sometimes 
have overtaken them, but frequently the 
antelope can run circles around a car 
traveling over rough prairie roads. 

Airplanes, of course, will never take the 
place of cow ponies for ranch work, but 
recently two were used to assist in round- 
ing-up a herd of wild horses which had 
ranged for years in a rough bad-lands 
region and had defied all efforts of cow- 
boys and riders to bring them into corrals, 
Finally the local stockmen arranged with 
Bill Monday, cowboy pilot, to fly over 
this rough country and chase the horses 
down to the flats where large corrals 
were built The deafening roar of air- 
plane motors swooping down through 
rough canyons started the horses down 
over dry washes and arroyos toward the 
open country where riders waited to pick 
them up and haze them into the corrals. 
The horses, however, soon discovered the 
airplanes were not giant birds and in or- 
der to keep them moving toward the open 
corrals the “flying cowboys” had to bank 
their planes low over the backs of the 
running animals. A eorralful of snorting 
horses at the end of the round-up attested 
to the practical success of this modern 
method for capturing outlaw mustangs. 



PULVEX 

FLEA POWDER 



When conservative veterans of the cattle 
and sheep ranges take to the air, it T s a safe 
bet the next generation will include not 
dozens but hundreds of flying cowboys. 
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WITT 

DIES 
ENGIN 



The startling economy of the small Diesel Engine ha- 
revolutionised power coats. With a Diesel, flower bill^ 
are only a fraction of their former size. Where power 
is used 800 hours or more a year, install a WITTE Diesel 
Engine for lower power cost. 
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UNBELIEVABLE ECONOMY 

Simple in design and construction, the 
WITTE is the season’s sensation in the 
small engine field. It has the same important 
features and operating characteristics of the 
most modem large Diesels and brings to the 
small power user the same startling economy 
and dependability. Fuel consumption is 
less than one-half pint of non-explosive 
fuel per hour per horse power. 

BUILT FOR LONG RUNS 

With a WITTE you can be sure of the ability to 
handle full loads; with efficienry r and operate long 
hours without interruption. Thoroughly modern in 
every respect, the WITTE incorporates every worth 
while advance in Diesel Engine design. Built of the 
finest material ever embodied in Diesel Engine eon- 
struction, with the inherent qualities you demand— 
iKJwer — dependability — low operating costs and long 
fife. Switch to WITTE Diesel power and save the 
difference. It's -‘Today's Most Economical Engine," 
Immediate delivery. Eas y terms — soon pays for 
itself, Choose the WITTE for smooth running, low 
cost powder. 

THE WITTE GASOLINE LINE INCLUDES 




Diesel Lighting Plants 

Here's good news for electric 
light and power users whose electric 
bills are $50 or more each month. 
With a WITTE Diesel powered 
lighting plant you can produce 
your own electric light and power 
for less than one cent per kilowatt. 

No peak loads or stand -by charges. 
Money saved every hour of operation. 
Generators are engineered to the engine 
they serve, Alternating or direct current. 





TYPE "F‘ 



GEARED 

PUMPER 



TREE SAW 



With over 42 different WITTE Gasoline Engines and Combi- 
nations to choose from, there is a WITTE for every purse and 
purpose. Two great lines — for Quality Typos "J" and "K,” 
Enclosed, Self-Oiling, Roller Bearing, for Economy-Types “F ri 
and “H,” the Popular Priced, Open Style Models. Buy your 
power equipment from a power specialist, Quality is assured by 
more than 05 years of engine building experience. 

Free Catato£“Gash or Terms — Quick Delivery. 



VERTICAL PUMPER 



HARRIS 0 ® ■iSlV WITTE ENGINE WORKS KAN^s'clT^MO* 
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Stringing Tennis Rackets pays 
$1,80 profit on $3,00 restrtng- 
ihr. N o e jeperie n re need ed — w * 1 
teach you how, Tennis players 
need new strings m their rackets 
two or three times yearly . , „ 
every stringing means profit for 
you. See how simple it is io Ret 
in this business. Costs practi- 
cally nothing to start. Easy work! Get started NOW! 



f ACC -Writs T»*lfly 

. , t(HS °i> Ffra Imp btm 
f r > 1 n urthE KM Mi- nfim 
H-!-' Wf w III in int >r.i:/rrr 
rrtiF l!W4M||Ilr<i .'fPLAV 
AND PROFIT 

'I 1 -rtntn |twlli!»' t InrJBa- 
r n is u h ■- « 1 -u* I 



tu-s.-fu n( TAKjJItT'H- 
L III* titFllKfl Stall (!*" 

■ LrlDKinr kiiul 4 J- 






HALF & HALF MAKES 
ONE SWELL SMOKE) 



Don't let tired, reddened, 
tantiliva eyes spoil iha 
pleasure of fishing, hunting, golfing, booling, 
or olher outdoor sports. Use Murine for quick, 
soothing relief from eye discomfort caused by 
wind, dust, smoke and sun glare, Use daily. 



fJRIISL, 

' JS EVES 



THOMPSON MFO, COWAS3B Peckers Awe., CHICAGO, U.0.A. 

Mttfrr- «/ TO STRUT Cm^rU Xtrixyt A KrHrimfrii,* 




Diico Cement makes more happy landings, 
for your flying model* Strong, easy to use, 
Light in weight, quick drying. Send red disc 
from 25c tube for free working plans— 
choice Of Laird 400, Navy Hell Diver, Akron 
Fighter, Winnie Mae. Du Pont, Dept. B-4, 
Wilmington, Delaware. 

TRANSPARENT * WATERPROOF 




Household 

DUCO CEMENT 



”Minlite Men” of the Air 

(Continued from pujje 3B3 ) 



radio continued to function, directing 
squad cars to explore devastated areas 
where existed conditions certain to spread 
disease. Their reports enabled the police 
to warn citizens against returning to those 
areas until precautions could be taken. 

From Fitchburg, Mass., Police Chief 
Thomas J\ Godley reported; “The flood 
came with suddenness, Electric lights, 
city water, transportation were quickly 
out of commission. Realizing that our 
electric power would not be available, we 
secured a portable gasoline power plant 
and generator which furnished power for 
our radio, keeping it in commission so 
that we did not miss a call. The value of 
radio at this time was beyond my powers 
of description." 

Police Chief Albert C, Megale of Wheel- 
ing, W, Va,, said: “When we first learned 
that the Ohio river was rising rapidly and 
that the crest would probably surpass that 
of the great flood of 1884, we immediately 
began preparations for relief work. Calls 
were repeatedly sent out on the police ra- 
dio system for radio patrolmen to find 
boats to be used in rescue work. Radio 
patrolmen in seven cars received broad- 
casts from headquarters of persons strand- 
ed in flooded homes. The messages were 
rushed to the water’s edge to officers in 
police boats and rescues were effected 
promptly. Telephone communication was 
paralyzed in all flood areas, 

“On March 19, the river rose to a crest 
of fifty-five and one-half feet, the biggest 
flood in history. It was a night of terror. 
Wheeling island, lower part of the busi- 
ness section, South Wheeling and the Out- 
the-Pike sections were inundated. Two 
radio cars were assigned to each district 
while one of the talk-back cars was sent 
to the island end of the steel bridge. This 
car remained at the end of the bridge day 
and night* directing rescue work through 
instructions from police headquarters over 
the radio system. Women and children 
forced to climb to the roofs of homes were 
rescued by radio- directed boats. Food 
was taken from relief stations to starving 
people by police radio cars. 

“Without the services of radio system, 
the work would have been an almost im- 
possible task, 1 ' 
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Docs many jobs speedily, easily — ^rltui* h 

ifrilla, UngriLvce, sharpens, routs, curve?!, 
imliidiefl., ptr. Uni versa! n:ot4>r — about 
20,000 R.P.M, — plugs in any light Fo-i-k^t. 
A. C. fjf D. C. li:lntlli;H as m 

is. pencil. _Wei«hpi (5 ai — yet strong 
larger, heavier l cols. OiEk'as — self aligning 
“ — bull tli ruBt bearings. 

TEN DAY TRIAL, Mirinfnrtinn guftrnHtTOdi nr 

niDnfg luact. 2fl p-n. Ec-iN-jjil utility trml n.il JJi.rfJ 
pilra. Hnnil fnr Inna Oro! I n mo.n'n | [nciitbrak. 

ftREMEL ]WFG. C0 H Dept 289, Ratine, Wls- 
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CTARTUND discovery 

graves Amazing RESULTS 



Saves GAS & OIL 'trucks 

CUTS REPAIR BILLS 

Mew Scientific I) i Hen-vcTy Tikca 
Country by Storm, More th.in 94 
Uiloon FramuctR far fMmt trint 

$avti Mirlitmi of Dollar* far ' ~ 

into and Truck Owner*. One Truck KJwt Sura IRS M Ycu, 

AGENTS —*1 Made Profils Op to $34 Per Day 

Sold 21 Truck Lints in 3 Weeks*'— >iy< B. J* filmer, Unite 

Lilli Mlinn^ Iwt. Ilijilid 9te»lil- liuitav- : .TlLVIl * ll.ir-I'i r lirrrtt Mil-. 
Product ftd I* Ju,i! i. IUhi T«rrluiri -nlJi A«*nC4 

■i i’f i. ■: .if fuf Yr *LT SHnAo up ?*i 1W<S Pnifil. Terri 1 1 lien iiolnr h'fc-t 
IftnCm Teat Ttiii Maw DiiMtnr nL£U „f Iti-N. WrlS- T«4i?, 

K-W CORPORATION, im HalnwSt.. Kansas Cilj.Mo. 









on our 

NEW LOW PRICES 

• Cat T*hhlf String direct frou 
focloryta you. * Slit Terrnll Strings 
• v!ms and Frairn-a * Tennli Equipment. 

Hi E, WILLS CO. Catalag FREE 

1047 W,*Ta|. 




DEAFNESS IS MISERY 



QUALITY TOOL CHESTS^ 

A Uviiflu citl. M>. hiainlp 1 it Ti.v.la.*fcnm. nnrl .•’lin.laJ'il 
Enuij'nienl ii- ill .L[i liiLm mjJ J ixJ Huetiii. Praa CikJlng, 

CCRSTNER TOOL CHL5 [ S. , 

457 Columbia St,. Daytnn. Ohio _/ 
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DRIVER POWER TOOLS 


l I<i* % , 

IpM*^ 


Build JitrqhiiTF, 1 , -. nnTTllM-, m J! i F r Li:r.' . 

?L«.k' i‘itr.1, imuiipi T "l» .itm iumi i , r^*ri, 1 1 1 ' -j 

(•.tli. p'.+rt a t Hi-, n nir iu ll-'l.- it }li: ’.■■ Wrilri 

Itept. fyjf fvr k(* *0 pay' 1 Colalor, 
WALKER-TURNER CQj. INC-. Pl»km**a, N. J. 
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Many [ms i rile witn defective htirinr ami 
liejui MesiierH enjoy UanveRwtl^ii, j. 

Iek. Church and Ito'll'V because llaey nee 
Leuttnrcl Invisible Liar Drums which 
nstinbn Tiny Megaphonm nttlog 
In the Elt entirely nut of Right. 

No wire*, batterleti of bead piece. 

They am Ihnstwrutlvn^ Write fur 
booklet and sworn Ktstemem of 
thginveniorwhu wnahliusetfiJeal, 




A 0. LEONARD. Inc,. Suite 6>R, TI5th Ave.. New York 



HEAT WITH OIL 

Install the CHALMERS ill Hume 
Furnaces and Boilers. 

DEALERS MAKE RIG MONEY 

Learn This peaAtublD bufilnasfi. CHAL- 
MERS Domestic [lutnera ux cheapen! 
nil with rru t?t. heat. Many usmi bay 
eheaj.H'f than coat, Owner* enjoy even 
temperature with automatic elen-trlced 
c uiit.ro bi and no attention. Raid nil over 
the world, 

INSTALL YOUR OWN AND SELL SOME 
Where no CHALMERS elwiler, He Hell 
burner uud controls direct (O Li uni ! 1 
n liner, Wfi fumiph complete informa- 
tion and tools for hill Installation. 

CHALMERS OIL BURNER CO. 

12.70 Central Av*. MinnajijioliLs, Minn. 
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Fastening Shelves 
to Masonry Walls 




Cut holes v -vv ~ 

into Lhc=f masonry with a fold 
dusel t insert bolts with huiids xS 
in to furm stiuiwj and tamp remain- N 
itijr ojh3in spates full of Smootli-On No, 
L. Let the rSmooth-C^n harden, then 
slip the brackets, cleats or uprights 
over the studs and fasten w ith nuts and 
WiudierfL T^e this method to aiirhor 
cellar shelves, partitions, wall cabinets, 
etc, MakcsaBtroDK, permanently li^ht 
connection that meetn every need. 



Smooth On 



CMOOTH-ON N'o. 1 atops lcaJifi of 
- water, utennn, oil, cdlm and tfnLoki?. 
Muke.H ji preMuro-tisiit seal nt joiati, 
orncka nud brent.H Id piiMifl, boiler?, 
j-uftiatore, t*nk* r nvqna t iiot-bir and 
amukc ductii, piti]*, etu. Tifibteno 
Iwi-H! h.nntl3e$ OIL tools, L’utlery r pUill 

brntorauv, ufiiLu'iiUiifl, Makes ptripped 

uutH, Li jlr.Hi ecrew^ bold. Tightens 

]iwmm' lorkfl, blnjCCfl, CJWt^rn, bofikfi, 
file 1 dm, t'liuir urriif jiniE pOfitfi nt't 

in UieLat ur ctmcreie. ctf. Stups U-akfl 
in nutoniobiie radintorfi, hw cuiuice- 
timiH, eriieke'd water jnckcEH and. Eriir 
ClVfieti, oil unci g^fhiLicke' litHK', keeps 
iiutrt, lubricutur cotmccbonfi, bub I'np" 
nnfi woi id eerowfi from rotniag Idow 1 . 
Ennkoa hcLidlight and dash f+upporti? 
[iifht and proof nRaiant rattle. Ap- 
plsi-d fislil and hoiitn in ELnyiijetLiI.eun- 
rrute, mHoiiry, tile or tvood. 



Tightening loose 
wood screws 



Home j^Auto 

Repairs 



I jo me and ear ownem find ilik'h for 
^nicKitb-£>ii over y month Ln tho v'vjlt 

atni sbvd from &0 centa many 
dollars dh uiicij applieatioO. linking 
these emerKciiey Mid rmitino repairs 
ymiraelf avH>idjs ejp#m( and delays for 
[ir^fcsfllnnul fiiura nod is pn»y if yuu 
fulluw iiutrudioiu in tliq Smooth-On 
Hopiiir Book which will be iu ailed on 
request. Be ready the instant trmibJn 
Ahum up by kipping a can of Smooth- 
On in your repair kit and the boirklet 
baqdy For quirk reference. 



SMOOTH-ON 



Write for 

FREE BOOK. 



■j 1 tlTuf 

qr iJ-Jti. Iim /ram 



Gtl the hovkltt from 
i in ?-0; , f~ih 
any harJu'arr •(wi'r, 



smodth*oh 

Shents 



SMOOTH-ON MFG. CO., Dept. 37, 

374 Comm uni paw Ave. , Jeroey City, N. J. 

Pleaae aebd the free SnuKith-On Repair Book. 
Nniuo. 



A' It [ref-! . . 
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,S ^f^NI 'FLUSH 

/ lM 



THE CRONWD? 




A Di hty, clogged automobile radiator U an 
unnecessary annoyance- *1 on can keep a 
radiator as clean as new and free of 
obstructions* Said -Flush does it for ten 
cents, in very few minutes. 

Just pour Sani-Fln^h in a dirty radiator. 
Tli ni the motor (directions arc on the can). 
Drain. Flush once. Anti refill with clean 
water* That does the trick, 

Sani-Iliudi won’t injure aluminum cylin- 
der-head 3, radiator A or rubber fittings. It 
ig safe* You 1 11 find it in most bathrooms for 
cleaning toilet howls. Sold by grocery, drug, 
hardware* and five-and- ten -cent stores— -2 5e 
and 10c sizes. The Hygienic Products Com- 
pany, Canton, Ohio* 



Sam- 




KEEPS PADLATOR 5 CLEAN 





* BUILDERS 



* BUYERS 



+ OWNERS 



SEND 2£e TODAY 

ft ii (liii tif i-4 f-ih boai iht 
C'LIp Jutw to buJiL J j BriLf. 

("i.liloaC)l, > 1c r All f I- Mil Lln-trL LiftM Mill W ml ! t Kj 

?l- fir PtAh*!. *c*"i Cull, i J lriluiiliEi- iiJ n itiiiii. .I-m, 

t i.jiw ,1 l ir.i rfa*[ MVi- llin* am! Innnfy 111 'ruili'r !iii i|ijr r». 
bur'TV «wl <!■>»■ ("util •« .-r iiuftp kJirf K-I r I’lijM * 

lt**-AlJ-'H 1 icj! I'Jir*, , 111 " | *, ■' ' 1 liir* B E _■ r h^M- 
■ -irrr JIM! «Knn -JHhfr- 
fj,>t hi:il il i.'l* *Qr3 nqoLtriiljrt n. Iniin, HuWli JAc fc. IB I 
■ ■ ■ • ! L ■- I. 

' R ft tLER SUPPLY CO ta O* *. WaunnU , Wii. 
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H flil-.w, !-i -it-, Tudrft*. ll:.ltirr 
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CASEIN GLUE 

A i€&£ CASEIN GLUE 
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Tiorses — Their Limit of Speed 

( Continued from pa £e 343> 

trotting or pacing, thereby eliminating the 
necessity of heavy shoes. 

Balancing a trotter or pacer is accom- 
plished by pulling extra weights on cer- 
tain of the horse’s toes, or by weighting 
one or more of that horse’s shoes. If, for 
example, a horse has a tendency to throw 
out his right rear leg, extra weight is put 
on that leg. Sometimes, this weight is kept 
on throughout his racing career, or a horse 
may outgrow his fault and thus permit 
the trainer to remove the weights* 

The sulky also has undergone radical 
changes. The introduction of bicycle 
wheels increased the speed of the light- 
harness horses from five to seven seconds. 
The modem carls with their twen ty -eight- 
inch wheels and wire spokes* weigh only 
twenty-eight or thirty pounds* Some sulk- 
ies have longer leg room for tall drivers, 
hut most of them are standard. 

It’s no easy matter to sit in a sulky and 
keep a horse on his gait, A driver must 
manipulate a stop watch to clock each 
quarter, and also a rein in either hand 
and his whip. The shafts bear the brunt 
of the whip. In a tight finish, the sound 
of the whip on these shafts is usually 
enough to make the horse do his best. 

Other equipment sometimes used in- 
clude a roll across the horse’s nose to pre- 
vent him from seeing his own shadow and 
shying, a head pole, to keep his head 
straight and boots to prevent him from 
chafing knees or ankles, should he be 
knock-kneed or pigeon-toed. To bring a 
horse to the peak of its capabilities, the 
trainer must be experimenting constantly, 
largely by the trial and error method. 

Endurance is as important to the trot- 
ter or pacer as speed. Because of the 
“beat' 1 system, a horse must have suffi- 
cient endurance to go three or four miles 
at racing speed in one afternoon. A trot- 
ter or pacer on a racing day will go about 
ten miles, including the training and 
warm-up periods, whereas the flat run- 
ner may not gallop that distance in a 
week. Light-harness racing is in the midst 
of a strong revival* Probably 8,000 horses 
are racing, at least another 8,000 are in 
training, and more than $50,000,000 are 
invested in this booming sport, according 
to the Trotting Horse Club of America, 
general governing body* 
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But Less Margin of Safety 
Than Pennzoil Gives Motors! 

Do you put oil in your car and forget about 
it? Then don't take chances. Get Pennzoil, 
an oil you can trust! 

An exclusive refining process gives Pennz- 
oil its amazing Tough Film, many times 
stronger than your motor ever needs. Result: 
Up to 50% savings on oil — 1 an extra mile or 
two per gallon of gas — and as much as 90% 
less valve and pis- 
ton ring trouble ! 

Get the same oil 
from your inde- 
pendent Pennzoil 
dealer,, and cut 
driving costs three 
important ways. 
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penntoil 






pfej 






i.-lirr 



Parachute cord* are tested to support FIVE TONS. 
Yet Pennzoil provide* n areuter ratio of protect ioa 
than the** cords Hive the lives of ituot jumpers, 



MOBS MILES OF SAFE LUBRICATION 



BUBN YOUR NAME ON TOOLS 




Arkoobaf 

PROTECT TOUR TOOLS FROM THEFT 

fflJj* MTLtfa rlrrLflriLJi mi/ ii.ifcin uF si, 'Mi;: on Hi* 
fmlI Pun! .Oil UmCHi.lliwim,. W PH 1 T 
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Catcli Fish! 

EcLh, Mink, MtL+kniti, ivirh ,mr 

lie* fnlrilnif ifrtJ Till 1 1 ted STEEL 

WIRE TH AF. rlli fur Kir FUEL THAR OFFER .ml i ■ 

a! tic. Si Bfli. r «ur ram Hi- I i 1 1 Hilt f BEE Hi lnmnUn-t' tiur tfniw 

WALT PM SUPPLY CO.. JStlS JUNIATA AVE_, ST. LOUIS, MO. 
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HULL AUTO COMPASS 

Eta n't km* ilme ami mruttF by taking the 
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BUILD JT YOURSELF 



JIM pAMDf CABIN TRAILER 
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The Secrets of Movie Weather 



(Continiiriljrcm paje 3SS) 



non on demand. Creating a moon seems a 
simple job, but the moon has nearly 300 
different shapes and expressions. In the 
Jast ten years Witte has made 102 moons 
and nearly all have been different. The 
kind depends upon when and where the 
scene is supposed to occur. Painted on 
canvas backdrops behind the sets, his half 
moons and crescents have been photo- 
graphed through the rigging of ships, 
above street scenes, and through the win- 
dows of houses. His most elaborate moon 
cost $3,050. It consisted of a glowing glass 
disk that slowly moved through a heaven 
made up of 2,500 twinkling flashlight 
bulbs suspended above the stage. 

Nature has only one kind of snow but 
the movie weathermen use a dozen brands. 
To create snow-clad hills and fields they 
cover the ground with a layer of marble 
dust. Marble dust tan be washed with a 
hose when it gets dirty and saved for the 
next snow picture. Snow banks usually 
consist of wooden frames covered with 
burlap dipped in white plaster. Snow that 
has drifted on sills and doorsteps is imi- 
tated with marble dust or table salt, ’When 
footprints must show, a spongy substance 
called pyrocell is used* 

None of these materials will stick to 
trees and bushes realistically, so the 
weathermen use white asbestos flakes. 
They spread the feathery material over 
the branches by hand* The sound of snow 
crunching under foot is produced by a 
man who steps on leather bags filled with 
sand. Cora flakes were once the favorite 
substance for falling snow but the latest is 
potatoes. The potatoes are ground up and 
put through a process that brings them out 
as small white flakes* With a hundred 
pounds of potatoes each, half a dozen stage 
bands at the top of a set produce realistic 
snowstorms by slowly spilling the flakes 
out of hand rockers. A few small fans 
turned on and ofl to swirl the snow height- 
en the effect* Ground mica makes a dry 
glittering snow easily blown along the 
ground by wind machines. When a close- 
up scene is needed that shows snow melt- 
ing on an actor's face and clothing, shaved 
ice is a good substitute. To show the work 
of Jack Frost on the windowpane the 
weatherman touches up the edges of the 



glass with a prismatic lacquer that looks 
like frost but doesn't melt away when the 
heat from the powerful lights strikes it 

A picture often requires vast amounts 
of snow materials* In making the effects 
for “The Country Doctor/ 1 Witte used 250 
tons of marble dust to cover an airport 
and a few' streets* He also used 1,000 
pounds of asbestos on trees and bushes, 
and six tons of pyroeell to cover sidewalks 
for close-ups. The closest the weather- 
man can get to an icicle is to create the 
rough shape by molding plaster around a 
string and then covering it with trans- 
parent silicate of soda. From a distance it 
looks authentic. 

Another thing that has them stumped is 
a way to photograph the condensed vapor 
of breath you would expect on a cold day. 
There are ways to get the effect, usually 
with chemicals held in the mouth, but this 
is dangerous and they are looking for some 
substance that can be used safely, Hail 
is another substance hard to reproduce. 
Ice is not always imitated since some- 
times, as when ti company is on location in 
the mountains, plenty of ice is available. 
But even then precautions are taken. If 
an actor is to be shown breaking the film 
of ice in a pail, the director sets half a 
dozen pails outside to freeze the night be- 
Eore. Then there will be no delay in mak- 
ing retakes if ‘something goes wrong. 

The latest thing for making ice and 
snow scenes in Hollywood is a refrigerat- 
ed stage building. It was formerly an ice- 
storage plant and is now leased out to the 
studios, There are 25,000 feet of refrig- 
erated pipes in its walls and ceiling and a 
steady temperature as low as six degrees 
below freezing can be maintained* In this 
stage real ice ponds can be created in a 
few- hours, icicles are made easily, and 
real snow is manufactured by putting 
crushed ice through a special process. 

The studios manufacture ice floes and 
cakes of ice that float in the water from 
wooden boxes covered with paraffin and 
paint. The paraffin keeps the water out 
and the paint provides the shades and 
depth of real ice. The hollow cakes are 
ballasted so they float like real ice instead 
of bouncing around like corks. 

(Continual to page 130A1 
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Smoking Tobacco 

FOR 

PJPe CIGAftETTtS 



SIR WALTER 

RALEIGH 



CBu^du BOAT 

FOR PLEASURE OR PROFIT 



£how& 

EXACTLY HOW TO BUILD 
IB DIFFERENT BOATS 

Tints [a Lht now edition with 42 

added 6 new bout*, nod 

coavorstton of Ford mot fir for 
irmrlnn unct. l-'ull dl frctloniR ;lih1 

tJfiaJifl for cabin mtisor. nwiiut, 
by tlrnuliuii;, outboard rtlft&fao U t 
nail boatn L MTlk.lle l tyy» — 15 
bOAtH In All ,VlRO BMtlOOfll bOfit 
to nury Ob cur. 

SEND NO MONEY 

Write for new edition or flout 
book today t HfnL anywhere. 
Pay peatman $.1.00 Eiliv ftw 
punts p«4t«Jfe. OutHidi- V 8. 
and pinswHrttotiH remit with 
onlfl-. N Lonry tefu tided If Out 
aajUBQMl. 



EASY— LOW COST 

with 

POPULAR MECHANICS 

BOAT BOOK 

build a boat at homed Vou can 
do 11. Jtut Lite kind y curve 
wanted— powur sail, or rrtw twiJit. 
The "Jinflt itooit" Hfioav you bow 
In alinplc ntcp-bf-uttii (llrrf'll(jin 
Specially ptiPimnd lor ttiofle wirn 
llmlb.'ij UfoIp, little skit! and 
m ruin' ■ mil Id boat!* to aell for 
prolltLoe, ti&ot tfllis how. 

GIVES PLANS, METHODS 
AND MATERIALS 

Actual work l ntr rilriri« cmd phot ok 
of real boam under eoiWlruCElun 
mAko* bdllilinE r-aay . Shown 

materials ntuk-d Wld ruck -bottom 
riiKtH. Hundreds u f plrturroV No 
eljitiH'e for mistake. lacludei alay. 
navigation and pilot mkw r tum- 
clllrur willlrnr nrjLft. boat kldkw, 
boutJiiti Icmm. I .very tin cur a bicat 
enttunta.it tbuuld know. .^ixe 
TillJ Inches :j u pngee. line 
Cloth bind I or, 



POPULAR MECHANICS PRESS— Room 9 36 A 
204 East Ontario S|„ Chicago 



Extra Money J-Aom (Booki 

SEND NO MONEY . Books Sent C.OJX Anywhere In U. S. 



These famous I'ay-Ralslnff. K%- 
tra Money Hooks' have bid | hh 1 
IbOUXaUdl of ii‘L I Lur- . Let 

them Help YOU t'lrp. Check 
C li Lh Hat and mall witli your 



select 

FROM 
THIS LIST 



AIR CONDITIONING 
service; manual 

ftrnall Unit Apbar&tua .$s.oo 

ARMATURE WINDING 

and Motor Repair .... SI.0I 
AUTD RACING 

l(nw to Pill 14 ItBeen ■ , 51-G& 

AUTO REFINISHING 

Dueo With Spray Gun . $1.50 
BRICK LA V I NC 

Plain and I’aticy il.LO 

CAMPS AND LOG 

I'ahliiH rimilrtlnKj . . . U.0B 
CARBURETORS All Makeil 
,. Revised Edition. 52,5-0 
DANCE 

Jjrarn »i lTume Without 

Mimic nr a Partner ILdd 

DRAWING 

Fredmlnl ahd nersp«> 

Live . 5I.5Q 

DRY CLEANING (Practical! 
and Dyer. Mll SI. BO 

ELECTRICAL TROUBLE 
SHOOTING 

Motor t 'iir and a trptaripfi 54,00 

FURNITURE REPAIRING 

FHikhlnsJ and Den>ra- 

tlon 5J.M 

INVENTIONS 

150ti .Vaeded . . $2.50 



lltmo alld sddrefw. Pay fhi*t- 
inan on delivery plus- few crist-H 
pcwd-Offt Pend 3 stamp la 
Cover aiwt a«k fur 

Catalan af ether booJta. 



LANDSCAPE 

GARDENING 

Praties] S2.st 

LEATHER MAKING 

ami Hume 

Tanning SL.P0 

MONEY MAKING 
formulas 

15,000 F riLft L(Yl( 55,50 

MUSHROOMS 

Itabe far Market. ... 

NEON SIGNS 

Only b:":;k nn New. . 

PATTERN MAKING 

Lxcellem New Bock, 

PLASTERING 

Best Inatruetlnn Man- 
ual $1.2 S 

PLASTIC MOLDING 

Pr dueiian haste $1.00 

RADIO PHYSICS COURSE 
New edition. FI very ' 

tiling aTmul Radio. . U.H 

REFRIGERATION SERVICE 

Munilni 55-00 

RUBBER ARTICLES 

Hliw tn Make- 52.00 

SHEET METAL 

CkumnieUod Wart $z,oo 

Steam Ehqlnetr'i License 

Haw to Obtain 52.00 

TAXIDERMY, HOME 
M nmit Triiiddc? 

Prom. Pleasure. , . . , $1.50 
WROUGHT IRON WORK 
Practical, .$1.15 



.51.75 

. ,13.H 

. SI. SB 



PIPE GAVE 
THE BUCK 
FEVER! 



¥ J OYS, we see no sport in gassing deer with 
^ — * a gooey old pipe filled with garlicy tobacco. 
But we see a lot of pleasure in a well-kept briar 
packed with a gentle, fragrant blend like Sir 
Walter Raleigh. We’ve put a lifetime into mix- 
ing this rare combination of well-aged Kentucky 
Burleys that wouldn't nip a baby's tongue or a 
doe’s nose. Sir Walter’s got a delightful aroma 
all its own. Buck up and join the happy herd 
of Sir Walter Raleigh smokers. You'll have the 
world eating out of your hand! (Full tin, with 
heavy gold- foil wrap for freshness, at the un- 
believably low price of lS^.J 



FREE booklet tell* 

h«vw to ftiakc your tdd 
pipe taste better, 

iHift LcY x bow to bnriilt 

in a new pipe. Write 
f nr copy today . BrOwa 
£* Williamson To- 
bacco Corporation. 
LiOrnsvillf, Kentucky. 

Dept. P-69 1 . 



UNION 

MADE 



POPULAR 

Roam $3GA 



MECHANICS PRESS 

200 E. Ontario St., Chicago 

IVJtrtt ir-rifiti/r to odi'r risers please HicufjtJH Popvlar Mechanics 
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Sec 

il Yaur 
Dealer'* 



TOOL OF 

1001 



FASTER, 

BETTER JOBS! 

D(w*h nwuy with a|j>w hud Wdrk. 

PliiK* in any Isjrht Bookrt* A, C nr 
1>. I lit) vh3l h lT h OOQ r p m. For 
t]*" lit. In Hi If i|] p In ip or C:akf to job. 
l/iu'n 1M0 ^ifTprenl - 

Rrmrift, polish £!*, mu tip drill*, eutn. 
carvt*, mndu, flaw*, phiirp^na, t n- 
ftTju i 5i0.?8 And up pj^tpaid. 
ii A c( l pap t?ri c* Fit EE, 

* THE deluxe MODEL 

Revolutionary Performance 

For ron*r.aBt nervice . . . nothinii elie like ihid es*y-to-luuidl(i 
prorliipt.jon tr?ril ior saving T.arij v and Eftbar. Fimteat 
BCQQ'jjhfst, most powartul tool for it- type ami 

wdjrlil , . . 2-?J:hh.i T,p,m. S1S.SQ poitpaid, 

fl Aceeworiw FREE. 

Order Either Medot on tQ-Oey Money** 
Bach Triai or Send for FREE Booklet. 

CRAFTSMAN 
Project Book 

"PlenRure mid FrulU wJtli & tiamlw." 
Ejihi- w.irking plHfiM TihF m&klUff many 
iruere^ilrui t±uct ujiuhuM proleetJi lie, 
£taiii[w or rnljj. 




SEND ton 

r h*e. BOOKLETS 




Chicago Wheel & Mfg. Co. 

11tU W. Monroe St. I^pl, Q 
Chicago* 11L 



not nv(l F0R the popular mechanics 

"An F S FAMILY TRAILER 




rx.ii-rv.Uii Frliniiirv. Mini, .nd Aiwil 
i.p ii... ijiitic jf ■■’sj ii((d — S rlr 

FIJa.K, W LitL UiniOr,!., Wat.r TpivN, 
I 1 . mill, TaiLkrt, Hint. StOTt. W'wd 
V.r'., Vt ii-.iin#*, PvrMiu, LlrhO 
ClfclMM**, #lc. art*d For litre lk4. 
InrLitfjr 2 Tir t'lr Ullf 111 * “L-i 
Truilur 1 i ii. I'Ipt.' M. □ 1 1 1 Lti !l uw i> ■ d v I 

TRAILER SUPPLY CO, 
Box A -438. Wausau, Whl. 




* DupucflunG Outfit ! 



vu 



*."■ vi-iiii awn rnmuii . . , V i I3' r *ii. .Hhi .4- jmi «lh-f. 
1 '^EiliA.ta %ril:n4. di^winc. 1 -VI'l"* J'til Hi*- Hiir.p f'd *S- 
n-.irjiri -mm'.. nn-BU* Inyllp I Him. Ilf Writ. ill*. 

Ii” i - . . , siiii.ll >r nipd-inTii .Im’ h feny 

Ji.ir.idjf ».nd J EiwrliJW jji* r.»^< - -..i !•> . 

JEcney h'n-li jinmii!"' HiiiSt lftriini.s n , ..r*l 
Iniiit, pi iu p liiE fluid knl. rpinpi. rL.ii jil.'- in- 
M Hw I ■■ib.. It *?I 1^1,1 (Mill fvn.Ji Mtih iirdci . 11 .<* 
C. O, D ta ti. Sr- A- i.rJy ■ Crfef M OW I 
CO.. *711 l»inu» IqmK. CHTCACO. ILLINPt* 




Print Your Own 



j *irt l - , hUi e ieinn-, ctiroMnu tan.*, letaix ntfrertfEineri ete. 
jSuVG ri HTtLE'i p^inl Tar Olhto; B)«i ProfHut pjihf rulr 1 :- 
^n J , WJLI u. pupuliLr Uni— it PnnMnt i«kJr tocnvlu. I'.m t**"* 
lull t’tw f El up. tomm# Kg4 'I I 

flnlBii, T M( WCL 5 EY CPYPfltlT. O-JT, MfelftlMW, CQWW - 



2 to ’3 An Hour 



Make Big Money in Saw Filing Business! 

Mil KXrERIKNl’K NFCfM 11 tu liln hiitid. bantj Emd 
clrrnlaJr riws wlih 1 <>!.!■ V AutOtmiUr Suw } i],r 
J. \\ AtnJrfNuitl, Tr , \:i" 1 . wrilr 1 :- " M y li-urtEi year 
wrlth dnw nti-e Mild tli ini with FOLUTV Lawn 
Mianr-f 'tlinrtn'lliT il> ntlll' 9ln<‘. hlL y 1Ur>r* Etlld 
rn-;vr<“ii UtktJl |i about lull time." 

U$ed by Leading Saw Makers 

Atklnn. Slfiiorvilj. aurt by iTntustrini 

(ilanls ulid rt>imtr flhu[yi nil over !.” r S. 

I’uAh urnrk. Nri anv^liiE, N'n eyp utmirk, 
i'lb.titnnf brings FBK E I'LAN. No i r tfllitmk Li ■ i-t. 

FOLEY MFC. CQ„ 91G 6 Veltye Bldg. 

11 Main St. N, E., Minnc.'ipelis. Minn. 
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For one picture Witte was asked to build 
a jagged ice Hoe forty by thirty- five feet 
that would split in half and finally into 
smaller pieces in the water, He did it by 
building the small blocks separately. Then 
lie assembled the pieces and locked them 
together with wire hooks, The hooks were 
tripped at the right time by underwater 
jerk wires, causing the floe to split up. 
When a studio needs an icc rink and can’t 
use the refrigerated stage the technicians 
mix up a special chemical formula. After 
it has been poured into place and allowed 
to set for a day it has a glossy finish and 
is practical for real skating. 

For a sand or dust storm the weather- 
men use ordinary sand blown through the 
air with one of the big wind machines. 
For close-ups of an actor who has been 
through a sandstorm, f idler’s earth or bran 
is sprinkled over his clothes and features. 
Steam rising from a kettle is usually the 
vapor of dry ice. Perspiration on an ac- 
tor’s face is achieved with water or glyc- 
erin blown on with an atomizer. Soapsuds 
or whipped cream gives the effect of lath- 
er on a horse. Drops of rain on a face are 
obtained by first coating the face with a 
film of mineral oil and then spraying on 
the water* The oil causes the water to 
collect into drops. 

Many “special effects” also are handled 
by the weather departments. One job is 
smoke making. In the morning a “smoke 
man” may create a grey vrisp of smoke 
trailing from a camp fire and in the after- 
noon he may be providing the black clouds 
that pour from a steamer’s funnels. For 
that task he uses as much as 100 pounds 
of chemicals per hour and builds his fires 
at the bases of the funnels. 

The weathermen are also experts on 
fires and the big explosions required in 
battle scenes. For a big blast of lire one of 
them blows a powdered chemical past a 
pilot light similar to the method used in 
creating artificial lightning, Sheets of 
flame that shoot forty feet in the air thus 
can be produced. Small fires that flicker 
up and down at will are produced with a 
mixture of gasoline and kerosene that is- 
sues from jets* Camp fires are ordinarily 
built of asbestos logs and the flames are 
created with chemicals poured on the ar- 
tificial wood because a regular wood fire 
might die down before a scene is finished. 
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MAIL COUPON "HOW 



* . • Now in 
my OWN 
Business. 



r 

VON JiCHlt AUKR MFC. CO. 

100 PI.. itftClttD. WPl 

i^rnil sir unfr- •;n»i o lp| ) i^ele | op • j-nur free tunnklct llluHTnillmr 
riijr- washer And telling (inw [ am own rii> min [wnmotirSli 
b'UHihmt; huVr I ran ram Largr prrmtfl p< ’prices twInW n I HOT 
mnhiwl*; how I Cain tR-Conm fliundjlliy InitrfH'Eulrut In ft abort 

Limc^ and how \ can yny utt curt]. t crust* 

Nuttc , w + . 



Would you, too, like to 
own ii bumnosB where you could take in £200 
your first week ns did L. A. Eagles in Madison, 
Wisconsin? 

\\> want a reputable, honest man n in each 
county. This man need not have any special 
experience or more than ordinary ability, but he 
must l>e honest unri t-ourfcemw* 

Such ft mnn wp wit] atari in biudnww for hlmMtf. Ynu 
■ran iiiiikr far □ hn-' _ c uvernge profito in the rujC+icftTlillfl 
buBiruw * — a hagh-jirrftrk liUMrieftN idt your hull, Many rum 
ft 25 to $200 [>er week — sumo conaidarably more. 

NO SHOP NECESSARY 

The rujr-wmeber fitiipbnn rugs like rnw on the rufttnmer'fl 
floor. Anyone can run it, Electricity doe* the work. A 
quirk, thornujrh Drift h i ph ly -elEr ien I mpllifjfl lb< rentom 
the natural beauty of floor cover ins*. 

Therr are hundred* i?i cuMolimra — in your vicinity and 
nenrhy tow'na. The bunini-on j?towti ote&d i ly „ Simply clean 
ii few rug.* or carpcla. These (mat omen* toll others and llIho 
give you their future work. Soion you will have a pTWT)WOIIS 

etnluil 



yenr-arnimd bunineaa 
everything. 



Stilld mo i if inn fur booklet explaining 



“Prctits Pay for Hodk'* 

TTarry TT i ]t bui]t nmi pn Erl For li homr from ni^wuhpr 
profit* II in first day's busiuwi wua $Kfj F. F., Thinner 
write?, 11 MaiJe 170 in 13 hour*." A. L, Milter Bays, M Huvo 
hud nig-Wiiaher <i year* — hllVe mined Ils it Lp^Ii as $02 n 
day.' 1 M. O. Mn] nu.il gamed 31 limen the font of bis mnehino 
the first two ruontlm You, too, can enjoy a large income. 



VON SCHRADER MFG. CO., 109 PL. RACINE, WIS. 



♦'Never a Complaint" 

C J. White says: ^ 'll 00 buaineM in ais days — 
never jl rom plaint.' ‘ That is the nicest ptirt of 
1 1 1 in I nisi new — every ruelomrr LA Inure than 
prUtBlied. Htniu? nod blnTnberi disappear mid 
vivid cotrit trips ukid freshuns ill fmdod t'c 
criiigA come baek- 

EVERY MACHINE 
GUARANTEED 

Will trike no rink. Thrw tnarkillnh have been 
mnnufftet tired nine* 13 IB anil arc used by the 
L'rdtM .Strides ('iovefnrnieni and by Statler wild 
other leading hotels. They are fully GI'AltAX- 

TEED. 

EASY TERMS 

The torn pie In equipment |s inexpensive, A rtfla- 
onablr do» u payment brings ev- 
ery! hi lag trn you amt the ij-ftlftnee 
l.i paid ran n( l|]y. From the start, 
yi'U have your r^u'h bUalneRS 
o net lint la pro rn able amt of 
Which you can bo proud. 




Ifilir Ifldtfr. |Jd*>- 
liti, talk. i%U, ii-iijt .jt 
i«in, oi'i, 
an fp'm-i JjJyaf* 



ONE-MAN SAWMILL 



TURK TAKES INTOi 
NONET WITH A B ELS A W ] 

Thf« taLiKiiir-*: Jo, U HnJ JO It. ' ^ 
AnyriU net wnrkn pogjlivp drapl.’ 

Fill! Qr ere Wav' time- eowrT Ifvi! nmi Dtt It 
piftf— JftiBy uwntft use dll] uulu Riyfflfe. 
Pa? I 1 nt ltwlf i[uirkly — [l.i.uH.Lndi irs Com in-i't'CinL 
PCrv-UfB. tVHTwhflif. Writr f*r ft** lunitn-r 
Dud taJaiar oil midi, iuppLiia, LouIa, saw ajid 

WMKlWar'ki nm KrltLeilcirDL. 

SsIsip MtiklHfi Ca..at1-VOavMHn Bldi.KiAiitCllr.Ma, 



DO YOU 



WANT a new tuieincBB 
prnft'BPion of your own, 
with at] the trade yon ran 
attend io? Then become 
& foot corrcctlnnbst, and 
in a few wedtft cam bic; income! in ■ervienfees,— noi mediant 
nor chiropody — enay terira for home Itainilnt. rnt fmrthrr capital 
needed, no pooda lo buy, no niccney, Katnblifllicd J#tH. A 

Stephenson Laboratory,! Buck rtny, Boston, Mass. 



30 Days 9 Trial 

On all &[part hlcjnlra. SW RANGER tnortul^ ihnW 
reBily for ■di'jJwry illrrrl til rt 4 lrr. Mnnv rrnsel 
imjimvtmonui, .ulnCUf □» n&w unm nnii u-cnui. 



if *ac iitij a s. ft peniMee 'Icb'I Wfydf. Ufliifiera 
A if ■ ciint a fL’W dulur^ hibh. 

«wi* _ lump*. iMbfUB, wrieota, parts, eatilpnicnt, 
I-lrG'S I 1 " 1 1 1 :+ ul Iim If Luis:i> eriev. fttab- 

Itihtd AA year*. 



Mead 



CYCLE COMPANY 

nsnp viicmcMo 





COMPLETE ELECTRIC PLANTS 



ON AN ATTFBXATINQ CURRENT PLANTS 
fumhih name as city current anywhere. -Derate on 
Rasohoe. Stun liadio, ‘Water dyattm. RefttKenlor, 
all App Siit Wi. 

SIZES 350 WATTS UP 

EdPy to In^tnLI. A vaLlahle from Htock, Tdcat for 
Farm*’, CiimpH. lJiko Homes, CommqrcLal Line, 
Siz*a for any purpwe, 'vrtto 

D. W. ONAN & SUNS 

3SS Royalatfln Av*» Minneapolis Minn. 



Sale Catalog — FREE 

and hS*^ of Stores. Itunjaa, 
i urnaevs at. I’idori I’rto, Baw Tpjitls 
ImlK- in ttfi a day. More BanmLna 
(lian in SH ]!|^ Hlnr«, Xn# 
BlylfrS. new ft 1 azures. IlL-vr eoTnr*, 
Yi’lih io I’ay — MJf ilayn' fn*V lmi| 
— MiW -dfiji 1 ippnnil rput^S-l- 
hour phiRKiiirTJl.'.. Ov*r £. 000,004 
ajtilfiFU UU'I- 3 ft Yearn irt 
Bi,iinru. 

m li’iWueo Kw' « , iftu. 

391 BachflSte* Awenuei 

K± I uninw. ftlcBlflUl 



A KalaniazoQ 

a ^M Direct toYou’ 
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NEW LIFE 



FOR LIGHT MOTORS, AUTOS, HINGES, 

ACTION POINT OF TOOLSh LOCKS, ETC* 



LUBRICATES — CLEANS — PREVENTS RUST 



NO BOSS! SURE CASH! 

SILVERING MIRRORS 



AutopirfE.fl, ft cRcfti irs. Combination outfit. Write 

SPRIN KLE, Plater, 133. Marion. Indiana 




MaTte blgjgaftt ijfiHy pash ram- 
imtN with tannery shoes. 



102 SHOi STYLES 

A. For Men, Women 
\ *\ and Children 



NIW FALL LINE 



rANNERfl SHOES, 
NOW, New 

culotH, Now 

itvli* Ciiniiii'-lr !mn I r 10- Pl>‘k" *H« BTKCy F^KlliIlf 
MW*, Ujtmruft.w-ll ■mill Mi- ih t™ hL»iI.Ef, I ir>< ll I nl:L- H-‘ 
WONDERFUL tNBL'll 1 AHDH K1 ; l r E'UILT 
Cj E 1' J H IL£AL COMFORT AS'D M.-il'lKJi IT HIT 
3d J I A L J'J L . i]IJ,iK|H li <1 .1 B-'Ttd *timl-.K# 

tiir i,r*rllkih E.Jut UL:J‘jllr, dpil n i|«| w irfc fur 

Sjris, n>««ai m dli-h, (c t Wfln-4-n, «r iinL f, ,nmlr-Tt. 

hi* tut ■' 'k.Ljiirrzi W (Jr- vutrlr -full r»rn« 

mil kliwittj, Mrb'ii fi h ':r4".lfep. 

\i t . , XC>'I ! 1 ‘r WH-tSi-J- 'i -i : dilriii'Ji nil -ri; i: I: ■■ irr,l: J 3 L h .* JH. 

■ -J >. . ■ 1 1 . , |d tile t3Ui\0 I.nirn 'll ftrhiul nni |-l- * Wr Jift¥ Mlrtitr. 

Ibc-iE wlilii4 pfiipi-in "tv'* [*■'"'1 WHi* TPO-'T Ifct (ml 
i»r>rmfc!l ”i mil t'UJ'IC pilRV Nil 

TANNERS SHOE COMPANY, Sl’.i.'i.Sr 







from your own comp/eta, 
fully automatic Kohler 
Li&ht-aruS'Pawer FJerti 

Juit Hi# thin-ii EV.r Gwlutr? homo, 
r nlun, ruuip, kiniii, ptsu'E, t.llmgi 
h I a c H <£■ kP’Vi IlLunimJ . twrld L li 1 . 

i’fl ni e>&c s- , W il H iliv i it* r *1 1 if.!. 

troL(L,Je^Jr». ^ftLf ipki'tinc BJir| 

irKulj Em*. Ltiw i.i[Nri^i inis 
rrt'l. OpumiI p*. ■ (.nntfa.rd 

rurnnt for lj«hlB, faiiiu, «1 e 

t ph-4i.| t»p tjJJniiTiHi, onidM ihivi 
soctlji. rowirf-— fiOO w«(m 

up. A.C. hit up, f L. h, 
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ADVERTISING SECTION 

New Tasks for Glass 

(Continued front Coloroto Stctipn) 

on a steel plate or lithographic stone, A 
print is then made on a fine tissue paper 
with the aid of a composition known as a 
“resist” which is impervious to acid* The 
print is applied to the glass, and the paper 
is removed, leaving the design. Then the 
glass is coated with wax, leaving only the 
design to be etched of clear glass. When 
placed in an acid bath, the add etches into 
the glass wherever it has not been cov- 
ered with wax. 

In pantograph etching, motion is com- 
municated to a large number of cutting 
tools with the aid of a pattern on a steel 
plate, removing the design on wax -cov- 
ered glass* Thus a pattern can be marked 
on several articles at one time. Frosting 
or matte etching of the surface is done 
with acid, the part not to be frosted being 
covered with a resist In sandblasting, 
very fine sand is forced against the glass 
by air pressure, zinc foil or rubber being 
applied where sanding is not desired. 

For encrusted gold decorations, the de- 
sign is transferred from a steel plate to a 
tissue paper with the resist, and the glass 
is coated with wax and etched as in plate 
etching. It is then banded or painted with 
a precipitate of pure gold, heated in a kiln 
and then the gold is polished. Flat gold 
decorations usually are done by hand and 
for raised gold decorating a relief paste is 
used to receive the gold. Sterling silver 
can be used also to decorate glass by a 
somewhat similar process. Colored enam- 
els are applied to glass as are certain 
types of paints for decorative purposes. 

Glass,, like most other widely used ma- 
terials, appears today in almost as many 
forms as there are applications for it. 
While sand is about the only constant in 
the different kinds of glass, more than 100 
substances enter into its manufacture in 
its various forms. The uses for glass and 
the kinds of glass are constantly increas- 
ing and some recently tested glass prod- 
ucts have as many amazing new charac^ 
teristics as others now in general use. 

Tests are being made to determine the 
advisability of using shatterproof gloss to 
protect precious objects, such as museum 
pieces. In this connection a tempered 
gla ss that can be hurled across a room 
(Continued to pag* 134 A) 
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Radio Hants and Fans who build Lhrir own 

radio and radio devices will find this carpfulAy domplkl 
catalog invaluable. It li-.td thousand* of item*, set*, parts, 
tubcii, k]in r ete ; approved parts 60 that you ran build your 
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onto a concrete floor or struck with a 
hammer without breaking has been pro- 
duced. Black opaque glass and glass re- 
inforced with straight steel wires arc new- 
comers in the field as is also a fireproof 
fabric of spun glass. 

Probably more kinds of glass have been 
produced and more uses have been found 
for glass since the turn of the century 
than in all the thousands of years since 
man has made and used this product. And 
still, other kinds of glass and other uses 
for glass are being sought, so that we may 
expect this “frozen Hquid T+ to play an in- 
creasingly important part in our lives. 




atmg Death on a Motorcycle 



(CoitttnUfrd from 367 J 



slide and he is straightened out for the 
next stretch. He pulls out of a slide partly 
by the drag of his left foot and partly by 
turning the power wide open. 

Motorcycle riders get into racing by en- 
tering Class C events held for inexperi- 
enced racers. Their machines may be as- 
sembled from the castoff parts of other 
motorcycles. If a rider is good enough he 
may graduate to Class B ranks after a few 
weeks and compete for larger prizes. Fi- 
nally he may prove good enough to obtain 
a Class A rating. An average rider may 
take in about $4,000 during a season in ap- 
pearance money and prizes. A lot of the 
in com e t however, goes for repairs. 

A racing motorcycle costs $600. Upkeep 
may cost several times that during a sea- 
son. Parts must usually be replaced after 
every wreck. One evening of racing wears 
out one and one-half rear tires. The rea- 
son for the fraction is that most wear is 
on the left side of the tire and after one 
race the tire can be taken off and turned 
around so the unworn rubber on the right 
side is used. After each night of racing a 
good rider takes his motor apart, grinds 
the valves and installs new rings. Valve 
springs must be replaced after every third 
night, and a new piston must be installed 
after every week. Every two or three 
weeks the lower end is overhauled. Bear- 
ings and the connecting rod are usually 
replaced even if the wear is slight. 

Each kind of motorcycle contest requires 
a special type of machine. For the short 
flat tracks the riders use a one-cylinder 
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J. A * P* racer. It has the highest compres- 
sion ratio of any internal combustion en- 
gine, being rated at fourteen and one-half 
to one. Some riders have tried compres- 
sion ratios as high as fifteen and one-half 
to one, well inside the Diesel range* The 
three-quart fuel tank holds re-refined 
wood alcohol to which ether and special 
dopes and compounds are added. Castor 
oil is used in the crankcase* The small 
engine makes 6,500 revolutions per minute 
and develops close to forty horsepower* It 
is capable of nearly 120 miles per hour in 
a straightaway speed dash* The machine 



has no brakes and no dutch. An assistant 
starts it by pushing it down the track. The 
knobbed tires carry air at ninetydive 
pounds pressure. 

On the long tracks an even smaller en- 
gine, of twenty-one cubic inches displace- 
ment instead of thirty and one-half, is used. 
Faster speeds are made with the smaller 
motors because the straight stretches of 
the track are longer* This sort of racing 
requires a different kind of frame, with no 
springs, and the tires carry 110 pounds 
pressure. The lack of springs and the high 
tire pressures give good control but are 
punishing to the riders* For hill climbs 
another special frame holds a big Iwo- 
cylinder engine. This motor has overhead 
valves, and is equipped with a three-speed 
transmission. Skid chains are used on the 
rear wheel* Stock motorcycles are used 
in road races that may be 200 miles long. 
The machines may be “hopped up” to 
some extent but with the exception of spe- 
cial cams ail contestants are required to 
use stock factory parts* 



r ?/6 
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Posters That Glow in the Dark 




LammG us L b ill boards /That jjiow T nt nig] 
are presaged by the invention of a fluo- 
rescent ink by two Berkeley, Calif., high- 
*school boys. *"B e c o m i n g "Trite rested iff 
‘black light" in chemistry classes, they 
developed an ink suitable for lithography, 
enabling the production of posters that 
can be read in the dark. Posters for use 
in theater lobbies and night clubs already 
have been printed in the luminous ink, 
and the inventors are endeavoring to de- 
velop more colors for billboards which 
will glow at night without losing their 



fluorescence under the sun’- ray 

n s> r- ■«» <• *n (L. J 
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AEROPLANE FANS 

2 r Aluminum propeller $3.50, 
24* Circulator blade $4.50* 
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HAIR TONIC and 

DANDRUFF REMOVER 



D elightfully rids your scalp of 

evtry speck of dandruff, A single 
application stops that miserable Itching 
...A single bottle corrects annoying scalp 
irritations; lends softness and beauty to 
dull, lifeless hair* but positively does not 
discolor either hair Or scalp. Use Lucky 
Tiger Hair Tonic and dandruff remover 
now and enjoy the tingle of new life and 
cleanliness. At DrugjiisU and Barbers. 
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BUILD YOUR OWN 



rvrdlnafv *t nrw? battery. 

LEJAY MFG. CO, 



ELECTRIC OUTBOARD MOTOR 

Fmm old auto fftfnc-nimr. We 
p-lhi.iw yoil bow, Make numev 
bulftilog lor ivifterw. Yarlafrto 
J?pwvrt. Uffbt wt-liftil and PlU-ril, 
Operatm iFiirn i to U! houm on 
Dime 1 com Met r M.ni* jiinl cat nine. 

|&4l Wl Lake M I rwioapal It, Minn,. 



Qouble profits 




\ HD MOUSE 
TO MOUSE 
CANVAS |l HQ 




Thi* direct factory connect ion cir«« you all 
til* profit*. You idl L bo dewr nod make 



llbvil eaiaa commliil«i, 

REPEAT OV 31 NKS 5 



Counter diaplny Ciudn are replm«i| or refilled 
frequently, malkine itoady, ptrmAniiit In- 



NEW 



Blade 



COfriO with least Eiilr-s efTorr, 

MtSTEHY EQGE BLADES 



arc quality 1 4 ndea. AIJ IlnU^n^ttCOndfl,) fiur 
eieiuKoen Edjie sbavea tougbtet Ijoordj 
in Fremont, lEc Glittery center of U.S. 



A .t. f n i:i * □ L> Inr lU [tHipuUr t*run tualliilwl ■,□ attlWfr- 

ti*» ttwfitif «nJi. IUt*il |>n«i, 4 fur lihr, 3 Mr lOe. 

W i» mnl htlH Crfcda in c □ a rj I y — eu> dull*., A, lulwta nti d. 1 
for boaiUM [El nn. W* Surruih full iilIm luitnic- 
. 

FREE ~ ^ lit* lofl*y r ita liuf m»k# n f mar jmr in*, 
tud wi will Hud Fr** Mh,U *ilh eomtitale dalaiii. 

M y ptory Etff* Rtior Blwdo Co mpany 
490 Ohio Strnt Fromunt, O 
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Tricks of the Speedboat Aces 



iContinued Frum p.ijjf 1 .1RR ) 



open hole in some parts of the hull near 
the propeller admits no water as long as 
the boat moves at high speed. Once a 
speedboat knocked a hole in its bottom 
and started to scoop up water but the 
driver won the race because the water 
was scooped up so fast that it was thrown 
clear out of the boat through the open 
cockpit. 

Outboard hulls and motors are still in 
an evolutionary stage and many ideas that 
were accepted as common sense two years 
ago arc being reversed. Instead of longer, 
narrower hulls the trend is now toward 
short wide hulls almost triangular in 
shape. The increased width at the stern is 
needed to support the heavy engine as 
well as to prevent capsizing on the turns. 
Short hulls are lighter and offer less wind 
resistance. Owners are u shingling ,h the 
bottoms of their boats like roofs to stir up 
a sort of lubricating layer of bubbles on 
which the wetted portion of the hull rides. 

Outboard owners are packing more 
power than ever into their little power 
plants. They have taken a tip from auto- 
mobile racers and are stepping up com- 
pression ratios. In some cases engines de- 
velop 7,000 revolutions per minute* a speed 
that would have seemed disastrous a few 
seasons ago. Stepping up the compression 
ratio may add as much as five or six mile- 
to the top speed. 

Cylinder walls are being chromeplated 
for highest efficiency and steel tops for 
aluminum pistons are being considered in 
the hope pf eliminating burned, piston 
heads. Getting rid of the tremendous heat 
created in the small engines is one of the 



big problems and cqpper may replace alu- 
■mlnuin* -as*'lfi% metal used for^rftaki ng 



combustion chamber heads. Copper dis- 
perses bent faster and does not crack as 
easily as aluminum. ■ 

Tractor type propellers that pull on the 
water instead of pushing it away behind 
have been found to deliver fifteen per cent 
more speed. The improvement requires 
rebuilding the lower element of the out- 
board engine and has not been adopted as 
a stock device. The long, narrow, fanlike , 
propeller blades of a few years ago are * 
being abandoned for shorter, wider blades * 

{ Continued to page 1 36 A I 

* * • 



I X A t,' l. 



Mf 

L, 







POPULAR MECHANICS ADVERTISING SECTION 



137A 



A New and Valuable 
Popular Mechanics 
Service • Each 

Hiifr ia a valuable. int-rpriidve 
fervid* Cor meehanic*, ilVedbon, 
icchnkal specialist* uniS brut- 
tieal craftsmen ul ^ll tiiiild^ 
Popular Mcth a hlff Tc-diuical 
BullL'tiiiM jti vp t Im" need rtl hurtic 
n-nici iwqcthraJ inf utjnail ua uti n 
virf ir variety of nubjpct* — 
briefly, CflflKJwllf Jind pimply nrearnttfl — yet eawplftfi Ml fwry 
del. Li | Nu advanced in.!' h- -mutsc chemistry or physics riL-ei [c_rl tn 
Limti'vii ;i]]. j tbutn. AY-ai.rrtj.l nflVfT lielure In plillt. IHIW Hperiolly 

jirrukred in bulletin Corn:. Port* paid $1 each nr sent C.O-U, in 
United Stole*. AbIc Cor list of complete bulletin service, 

1 — Uni rig Mclifome Res lam ncc Wire.— Featurea elec- 

trical npjTi lance repairs.. 

d-101'*Qeaalnil Produeti for ad Purposes.— Includes Leo 
form bines for inn Icing. 

ll-llU — Automobile Utiemlewl Product*.— Com- 

lili'te inutnictions fair making tvudr • s.i • 1 1 i eljc prentuet*. 

D-ll>4 — .Silver Soldering and Bracing, — lndudcs datn. 
methods and ijjatc-ri.il a n«4&ifl 

D'IQS — Mini (lui-Wrldlolt Practice. 

n-10t — Kruinainjl Electric Motors .—A difficult (uliirrl midi* 
simple am) cany. 

tJ-147 — Lleet ro-Flat ln.fi with Copjwr, Nickel and Chro- 
mium. 

D-IQft - Electro- Pi *t In fi with Cold and Silver, 

fi-liU — illLu-t rn-Ptai infl with Zinc and Cadmium. 

D^llO — Electro -Plating Non, -M ti* I lit Object* Had Elec- 
tfO-Pnr mlnfi. 

D-ll 1 — Umtfinlnft and Building Transformer*. 

D-l 1 2 — I>m(ftn1n fl Elect ro-M afinets. 

D-lli — H ub io SolinOldi and Plunjpr M*Bn*it. 

D-H I — !>i‘hifininfi Thermostats for ALr Coedlttonlai! and 
Hint t kin trill Purjmm, 

U-IIS-l-'lnihlk’ Molds for Cutting Small Object*. 

R-ll* — -Printing. Phnim an doth. Paper, Etc, 

U-117— The A B C ol Air Cond 1 i tern in fl. 



TECHNICAL 

BULLETINS 

Technical Data 
Simplified for the 
Practical Man 
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Mathematics Made Easy by 

RAPP'S CALCULATOR 

MO SHORTCUT ARITHMETIC 

.Shown the Andvfr as Quickly 
u“ n Watch nfanwii the Time to nil 
Pniblihir likely to oruur In the 
Offi™, Sr ore, Shop, Bonk, Farm* 
or Factory, 

Over 2JNJM Sold 

Einimm end RiropllnM «v*ry 
principle In Arlllunet i-r. MhIwuI* 4 
sud MemiffllkHa 

PRICES POSTPAID 

llrsk Sll*. Tr l<rilbli: keratol ft I Oil- 

I itfi * , - 

i‘n, kei $lie r A rt Lea i her Hind • 

Infi. SI i OB 

Poe tel Sire. Cloth UlndlniLiaSH 
POPULAR MECHANICS PHESS 
kr.M JCO t. DAUfiiSl tJUflCQ 



Dirw'] IT mill book by Roe bloom ia universal ly used by Engineers 

mu! Hitliwls. 

A practical book for the man who depends upon practical 

inform* don. 

The Worlds Standard Book on Diesel Operation 

Get Ihnsd Hutirlliook. new »“lii ion. covering nil lat»l Diet'd 
developments. Tpeatn tlidruiijrlily all fundsimcTi'JiLs runj prin- 
ciples Question and answer form _ Contain* Til bles, _ Let esl 
Formulae, Pmctir.il I hstnivl inti on Diesel Enpirips oT High and 
Ivow-ipeedi Auxiliaries and Accessories for Lund, Marine, Loco- 
motive. A u ton 1 1 ■ I ivc. Aero »nil Portable Services, 

.1 n I and Lird ImmjL. -ScHctly au: til nl ic. 5-1 -A paves. Profusely iLluj- 

trsl-xd. Cavtt. Price 15.00 Postpaid, S.-UI 0, Q. P. im 0. d, 

F pn-i'-rn-il rSuudl SDOUUI lilts Jut f ruin re cLarced, 

Popular Rlechafilct Pr*** T Itam US. 300 E. Ontario St., Chicago 

Wlirii fpi-ffftifl 1 plffine iHTnFTojj Popitiffrr .1/er^onfe!? 




COOK and HEAT Wt^Coj 



J3*& 



L -^>- 



In Tourfreseal S!gt* or F untie n— 
nOTTEK— C H LAPE R— No 
Dirt or Aahea — T«fi« th« 

Peat Quick at HALF THE COST 

COOKS A MEAL for LESS 

Beat* any oil btrnier ey*r gotten ont fnr lorn 
cwt, pfrftit pfrfprtisiiM. Biutib cheap oil 
a nr tv w*y, without |)re-|jcnrii,i(ti([ or elop 
jjinir Up. Quick inteast! heat by Simple 
Turn Ol V*lv*. 

AGENTS 

Silsimsn 

BIG MONEY 






Turn of Valve. 

Try fU Our Risk 

34 DAYS' TRIAL 

Pwit IE suds dm H* err «id 
ill rl nC rnii ur w-ood: CipLh f 'i . - 
l-l - in Jislf. psrs Iw Itp.ir 
quIrLIf br vfhal IT &AVE&. 

FREE SAMPLE 
FOR AGENTS 

tiCTrr«l to qos eiwrgstlr man 

nr (Siimijn. lei sseh useolHy 



$|Ep« Ini* 

An T STOIC 
RANGE or 
MR I ACE 

Quick HE ATat 

Turn of Valvel 

who w r I d rm-iriulrslf sjhI uhs drImi, WHts qoleli. ps Ant to 1en.ni henr to 
nuke ELllAL -M'.-MidY nglrt r,i=w. .rr lull Urns — nul If pmlel* srd ludir, 

UNITED FACTORIES. L-TSi Factory Bid*., Kinu* CUy, Mg, 



Crop EUdpfalnl 
ler (hi. Qvkt *wk 
ler- IbC. 

ffijl 

nr- if It ft A 5 

Mce*r. Writs now 





: 'Tv '-I 1 -.r 

I I I I 1 1 1 • • ‘ - L VX , 1 

X/ T>P*^wdfi 

I -• r .1 ,||.2, I.. i l fi .V.iiiiUr fTVjvl 

s* k'uj e>|Lplpt>tHf willi I" 

? DALLCUIK little .:Cr«lrli.‘h.na>ixl>-n'nh- 
i.ti .■ '. I'Liirr M.T- ,i Dial lab It ll iltiilit-l, 
liijjhi Whidi t ij, you*- amirs urh 

ivnrn: toIeav rem r,uiTimjin^ 



eiLD-LB-OWM DEVICES 

Wl> * f»H I (T. p*n- B t Hk ‘ Wr I 



CO AIT IH1 -MIDGET AUTOS * SCOOTER I' 



rprrwKousALE 

ThLL CATALOG 

ITol ofT the t»reiw. Show^ 
over 3000 fart pellm of 
every deiorljitian «t rork 
bottom Tbelcmilf jirii'HH. IDIj 
I viJirs Eiiru (’I. ml. full £ it bar- 
ujiiiiK aheI 15 Big Money 
Al .iking Hanfl for Alenin, 
.fol)l;n i rfj nml IleitEetn, I'liiu 
r'/ifitlne ia I Hi hJ— t'eml fur 
it tedfly. 

SPORS COMPANY 

7»l5 Mein direct 




INVEMTiON// 



lur ambsirig 
■tiJ wriiih 
lei aiiy tir* 1 
eii(nmliSN|tj, 
of jnnir flUTi 



Deiif. I{l, ClHtlfiiull. Chii 




AWAY YOUR AERIAL ! 



New eelrtitLtle prlndpler Quickly conreef the 
IS'iuTiin Uiiripuct Antcuna to your roidlo ami dl&- 
■■anl your aid aerial As good or belter vrtlumc 
.an! tmci'pUoa ABSOLUTELY LIU A BA NTFFD. 
ILiNlUOt^ iNiJHt' , Can't get out of order PcaIh^I 
Halt elite Cue. SHie ^ in- by 3M in, PrirEi Sl.95 
|ipatpa|iil r hlanay rotuudod IF BOt flaUslictl. 

Dealers Wanted 



WARREN ARMATURE WORKS. Dept A. WARREN, OHIO 
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BUILD YOUR UWN TOULS 

Own a complete wood or metal wotting 
shop. Use our castings and blueprints to 
mike your own tools. 



Blueprint Portfolio of n 3=H0mbly drawings contains 
L6 units: Bench MiSling Machine — 10* Metal 
Shaper -Dividing Centers — ~F Machine Vise — - 
4* Bench Vise — Bench Drill Press — Floor Drill 
Press — V Bench Grinder — 6' Bench Grinder — 
14" Wood Shaper — 8' Circular Saw— 16" 2- Wheel 
Band Saw — 24* 3 'Wheel Band Saw — G* Jointer — 
Mode! Steam Engine — Bore 2>Cyde Airplane 
Engine. Prepaid for $1-00 or single prints 10c each. 

Startling opportunity to build and sdl these tools 
at an attractive profit. Our FREE Catalog gives 
complete details, Write for it now, 

LEWIS MACHINE TOOL CO. 
544 5th St, San Francisco, Calif. 





INVENTION »<? 



Slhi|j 1 i L mi.] cjiTjf 
to- iiiyLalL, ton. 



Entirety Automatic 

A- Mix: J-mUiII ( 1 V fTlv#-" fan In "it an***!— 
eXU-Li powvr hU 4 mr*ncw actoni Iflc 
riijjr X'finlm-WMl tiy motor E-xnerto '^automat. 

H-Jtlly fiwlfl new life to motor— ijulcx^r jitorU 
(jiir. KTTMicer ■pn*«l Ri*i inwouuif tutwiItj*. 

Unu JjitLrkh IXilIre Li '- 1 fcRTtn** on KA^ILffr. 
r"i i t-l rtslv l 1 I Cftrvn toHrerntrul loti by T 1 i?lhO( 4 Ul 
— nltow* Ik nni[wf mrHSUIlt of prr ■ h(rn tori 
ji I r ht* fcttluH rv|f n |».rfirc L 1 OLLKlLIj i- — w ithout 
p||*Um I'I"H XTHtlUTBtor. 

TRY at OUR RISK 3 ® PAYS TRIAL 

tig Mane?' MlKer far Agent* 

MET A1. SPECIAN-TnES NlFfi 
Dept. P-i, 120 Q CilfBlI Affmif, 



FITS 
ALL 
CARS 

TRIAL 
FREE OFFER 



GAS 




COMPANY 

CW»gp r IlllnoU 




ENNIES mio DOLLARS 



MA COTT I N£. 



CMOK-A-TAIDE 

NfW prnnyCiiJpi- It-' YrndfPr oMfri n rtip pCOFl l ■ 

'fn'miiflunui s'.i 1 ii ■ i 1- IlH' ■ iirarcttf' M .:k>- IKjST 
h. ■ I |J ^ | • 1.1 fivmtlM Twi Jl-Fi . ■!( l"rk . mvl 

I . i-x'. ■ I'rnu rfr s .i hi Lj mfK- r me -jun- li 3 "* 

T ( j , ' 1 j 4 I I r ' -> FifctorH I jws. 

new MUK1NE5-S- OPPOHT UN ITT IN’ 
0MOFITABXG. fNFKPLCHTED FIELD 
Own biliI Bipartite _i rh.'iin. uf SIIOK'A-T^llll " r."-- 

uNl>!i a. stru'lr, tH'm"HFm , ti I in -irim». I .< ii 1 1 ■ ir> i 
j vn i lii i >Ji - rvi-ryYrherti. Surl wLVi iaftp "r mih" i 
C hproir full UT limp. K*i.rn prnttl 

UVjUIjiUJU- Si y ti-J I j i m tour mix on iji' toi'h-ililo *ide 

□ I 5 -T R I B JTQHS WANTED 

1- irm h<rl4i.ll V mpomlbiv to 'til '.ii -t rnton nii'J torf-- 
1 'hn.nis, t'xi-li.MjYo u rrlC-.-ry jlvr Llaljln, Write or 

2J1 i. LA SALLE 5T-. OEPT, flt. CHJCAftP, IT-I- 



BUtLO 

THiS 



NEW Portable OUTBOARD 




Mi'lIiI 1 

New 

l>K-2 



BOAT 



In 2 OATS 

AT HOME! 



',V hnl UiDUMbili IlIiVb Ih-pc n .tli-i fi r 
it. tniwll. HlhTiWr. K-.iVu.Ftof.. 
'■ilm 11 HJif# D.i:Eb !>y 1 1 ii ii l] piF I'jfci* . 
iJrdJ fill Ailillii. klilil Ehr. 1 n.:-i[-lr,s 

Silf, br,hpr>>.'l. f 1 1 - uLlr ■ I n-r. ul* 

MV-f» ppt*d j>r hi mnjw«r. 
■ r- it. il' ; r . JS.-n, UEAP'* fwrlnrtnl eiinnimony- 
-ii I*-.L 'ii i j f ' ‘ Vidoi nKtfcm KEt emrniiu-r. rmsc^wfiiL 
i, -mi I . t L n,i|f, •eoBA.mii.-ADT. GREATEST 
v t LI K in l it ' n ot. .bme (i t dpi Ml*! ,l| EA It U I.IM HS. 
J.- , By, L'lll C-tolO. 
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Magic Electric p EN cu 

MakcsBeoyfiful Burnt Etchings 



r toes#. ■ ^1, v 



JU'rnnrVafpTtf InvxrnEton hiah#R 1 1 

PMUJS- fdt- iiri'-rpte til .Ii-- Im.-jiiiI iTnl 

it nrii nil iiliiquLpH, [mliicI a, baHr-iff 

lioiiH endk. 1 ‘bS P»F Mnruty fl.-IHnir toils#. 

SPECIAL OFFER. .Send only nn 1 wo wit] 

Mtoit 111 is electric PfnriL i-ONJ, I | ■ l4i,] ■=■".. In 
riftmlH, 1-ruKh, I # A ul> r r brttdc rnnr k—p do np I h ' to -outlM unit rnmplrtr- tn> 
Kiruf-U-iJiiA, HlisIi. Mrinry 1 Itni-lt niini'mit^u. 

Quality most, C9., 230t Lincoln wood Orix*, Drpt, G, EviiiMert, III. 
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(Continued from page I36A) 

that approach more closely the deep spiral 
[of a real screw. Instead of churning a lot 
>f water, the new ones disturb less water 
mt give it a more thorough shove, 

R, V, Collins, Los An geles spee dboat 
buil der and drive r , LllInT Es he wilt "ifT ussh 
all existing records with a '‘front drive 1 ' 
boat he is laying out on paper. Instead of 
mounting the outboard, engine on the 
stern he plans to hang it right on the bow. 
This would give the tractor type of pro- 
peller the advantage of moving in undis- 
turbed water. 



His plan calls for an entirely new type 
of hull, blunt at the bow and trailing to a 
cigar -shaped stern T just the reverse of 
present designs* The combination of a 
blunt bow and the front engine would give 
the boat the appearance of backing up at 
full speed ahead. Experiments show a blunt 
bow moves through the water with the 
least amount of disturbance, Colli ns J boat 
will be streamlined above and below the 
waterline and he expects it can be made 
so narrow that the mechanic will be able 
to sit forward of the driver where he can 
reach the engine easily. Such a design 
ought to be able to turn a sharp corner 
safely T he thinks, merely by twisting the 
outboards propeller in the new direction. 

European speedboat drivers arc trying 
two propellers, one mounted one-half 
inch in front of the other, and turning in 
an opposite direction. Indirectly this al- 
lows them to use faster, round-bottom 
boats that can be banked around turns 



since the need for wide sterns to offset 
propeller torque is eliminated. Most Eu- 
ropean hulls are constructed of duralumin 
or some other light metal, while wood is 
almost universally used in this country. 
One of the reasons speedboat racing is 
becoming more popular is that you can 
carry youT boat almost anyw r here on a 
trailer. Thus many speedboat clubs have 
their headquarters m towns miles from 
the nearest water, and owners in Los An- 
geles, for instance, think nothing of tow- 
ing their boats as far away as Boulder 
Dam for a day’s racing. 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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All nvfr the world. thrif 

l cciirii: tn late ad rail In-ci' 
r|u^]|iy wutrtiiw hi tl»< 
•KSfev, ilif-i* wiilrU*? tar J’hi 
^SXsN. thiwi. - ore Emre, ■-v 



l ~3 p W Write For Hiyr New .Diamond Tllra? of 
v_ ~ | f jj Rniruinoft iiitd Eurtova VI n,-it Woteli t’ota- 
l 1Jp ftliovrLt.tr maFvtliiuw ne w df-Lptis nl 

i ’/W pHcffl v nli'Li ran nut lie cuti(lnlisd- i jiLBIjh; 

StTlI <’RI H jl (# IVafr/i*-* and i)i'ani antfi 
4 fi$7 Sold on tiary farnunll. 

Don't Delay— Send for Catalog at Once 

" SANTA FE WATCH CO. 



■■-t-"- Imp’. 1 tw - iHflRL, t . gun m&k«- } djlHrai-Eil Ki.imdnr* 

in* “'I imiiIiI'<J rieinL, lnp| ii'Jea «--• n !* 1-i-r t'lk-nr C ihl f'.al ei»U»'i 
4 S J :,K. jilesi'Knlljr nnerakiii. Ill .2d. feint Eli- rift •Tii'dcr . h ( - pi i "( 
a , r:h"4fr ..J L' * .t. WiM Wmi t“ -I ■■■».. 

a/ rv b‘- B. A3 rinllSlir GliijliTfi . CXTFfifl. MOULDS ! -F 

7 'i f a i«e* (Vfijrh* *f BRr- iiiclmlr •.! • ••» -• 'lUi'-rj, *n n^- 

SJ iSP Nh anil- L I” Jr- ipr. n n : Hufli Hd|i»l lajfa 

L # 7V™^(WL ftlAOlb riKirn ,,r PtI1i»n1 CllillCldn. 
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JVeuj Adding Machin 
Fits Vest Pocket ! . • 



A-lt|- r inti LriU'tJ], dlvidCi, unillll Urn Llliri fL.ll 1 > ISi l.ir-- ' W.I|e1i 
nhb 4 linrsrua Nut u try— Etl-i- r-^f jrlainintp*. AhiuliLtplj lrtc.' 

I i. Id nine fill Srlla hi bsitciI to n Hire,, ittir** ih«* - 
.LI ubf Sirin''-* Write ijijlrli 1'..r FFTlC * f'jC’jLlTFC 
uEiLE'b o(Ffr .nd Mrmcy-* l i.ikin[j pjjr. nULn I 3 

C. M. C Jewry, Dept. Cl, 3QS Vi. Monroe 5|„ Chicago 

TRAILER PARTS CATALOG 

W('H nave you money on~-wrie& springs, wheels, 
cmtplm, TrinrJaw*. water pomp*, braVra. te- 

friF^ratpr, bw-FLH, Hidihl, IneiiSe mid nul, fiY hrofi% 
hirailurr, Jack'! — ri-eryttnue, Special eli*cia tint tu 
manuInctuTCTP. buildkrV trailer* For uLc. 

KAK-A-VAN IHDUSTttlCa 

p*pt a. lot *■!' ttrert cHicaao 
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Till . 



CUCTRIC 
ARC WtLPCT 

Off Any ^ 

Storage Battery 

Id ltfw r-It-rtFir irp Wnldcr la 
made mvllble by tin* lutmtUui. i.f a 
low Tolrace MLrbnft. Aisto baltidlM 
may !."■ usoil without rEtnnrLnt: I Kim 
!.':tLV. aL'Tiir. fianrn ■cn rrciat a-t fntir 
Lu '.l rlL t .. 1 1 1 bill In. M j [jV bralteii [inns 
are flsarly ■npllerl InjiitfaEr hv Ihu 
white hut ulefttlr #.Pr, la Just n ftw 
s. I'nw.l urn 
tlrErtiCLi lit'dL 

Holiest Flame Known 

tmsl nuide fnr llfthi wrMltli 
TDFilnL rm\ etc. — UVIl|« lVisiI- 
rrd, ra=LI ilium, holes m bntUt-^. cli | tic 
■.'ju 1 . 1« i u r . -h Tit-: hub taiill&ffib Wweh 
rm inuJi r stiv-i, liras;; , conpet, tJh Or 
LiLlv.iriJy.T.] TKi tnl. Permani-nt rti- 
uairn lii^Mi fur ilnmid tLrjtliLn^, 
b}' ftuPt uTlr-rr in many rilurtll’ 

I'udrLvi- mntji'if lurk &uat- 
Viy rt J-i-> iwrn^pi biLi firm. 
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I’-lLll 

tlnr.'. 

nub'*! 



AGENTS 



Men ivIUei P4i'i* 
tr>- rtr[] Sbh-i Imh- 
U"‘-. «.■ |-i:nrni-rlir 
Jiliiiuttf. radio 
and b □ t t <• r y 
Kheip-c, rartnriL'-j. 
Five rrilnuti> 



r! irErtl 



t!-JI 



IHH 



MAKE ^OO TOYS nn f/onr.../i«'lifachJ 



BUILD DUTCH WINDMILLS 



A-o-t ».iUiu iX l P | ll | ~ r prr..ir • - li'iTL nnij f ■irLIi.lEiB^ W1 I II • -IjT trlllB firiril'i ■ 

Ti- In, iLtmrr.n vundniCI. fiiurf»nic 7Sr A-2. 1»i >iun ikiill uiui •■••!»- 

Mwepii.'ii .vio, k h kd-iwn in tS.Tl. JUI ■«“' -s'#i r 4.1*1 t net urcje- u 

■rqtfiir lDi:. OrdT irdiri 



CRAFTSMAN'S MflftCL Cff. P«pi- PM 3d3fl Pf. *1H Si.. MI|,W*UKCC. Wlft. 



PAINT SPRAY OUTFITS 



SI 4.50 and up 



EtECTRIt pALHT S P HAT UNITS, CQM- 
P L E T £ . We5+34*I|Q»|^T' Ui'iivOfiJl IHatnr 

1 30 MlP. 3001} RVM. S2.»9 Pi SStP.P. Send Taf T ft EE r-.it.-i ton 

purumi FifC-Tffic tooi ca., sMfRthiitEhn jiri,. dhbi. 349 , chicjed, h:i 



Lip I 

BO- I 



GO INTO BUSINESS f!f 4 V”.i,V! 

w* smS uvd r-lnahhw dimul D*iti rr-uf liAbit-, *utn w bI.-j--, ITtmL-ctmII «D ^h. 
|wE,|iici|i r tiASV HALE-3 — 1’AP‘I R. E t JtvT OltlJ-} 1 . H.^-1 We himiih evKif’liii 



tlf'T t™ I 1 ' 1 " ■ 



Lii4Mjhiir t'f' lu* dvntf d«-T in <-he r T "r 
mrj. w me. (bit* fnf dir 3 ShI Mi 

tlUmiH COM«>AHV 



. . . . . ... N'l Kllilje t-JSIKtll-Iir'- |»*P"F- 

W'rrl. nf ifli?p -T '-it t»T J£b( Mnn-y CMiJot — lihFREEl LlOUIDATKHt MER- 



E 3 E 

BIB 

WijaiyAU f Hwt rli IFnHd 



sm Hwwwlt Be., ftn>L O.IH 

OE BOOK IVo B. 

[fit. 
ctC. 
J.iil, 
NjiI.iv 



PENNY EAC 

ldlrgc SLtra. CQ 1 .D Ttellcrtrat Sisrn 
Lei lure, £ Ywe CbnJShr.uiHt. Beau- 
tiful New S-l 1 i'l-i.- Iv.-ilv Applied. 
Write for fM IMRU CI1FTT1 HUHIT 
AtEuSIfa Warila. Till Hatitel Oikapi. ILL 



BIG Vh FOOT TELESCOPE K t “y‘ >1 s 

BpH'tinnR. 10-Pnwcr, braas Bound. Evo-PImlp for v Lewi rijjFmn. FUl'TEl. 

MntewfT n '™l Mien 'HWiiM. Pontp^itl &\ . eh>. c. O. ] >. 20 c extra.. Guar. 

BlHHtR * COWFAWV T-SM TRENTON, H. J. 

UILD YOUR OWN FANS. 20 inch aluminum propel- 
len Fof neroplane lam $ 3 JO, Shipped CoiltcL 
Michael Electric Co, Fort Worth, Texai 



UP 



FRLIGHl 
PAfD or 
ERECTED 



nn,=:. A- 10, On* 



ftadd. 



MAN IN EACH TOWN T " p " u 



tlen«clora r Mirpora. etc., by late met hod 
Fre® parf JtLilarR and proofs 



Auto Parts, 

Evperlonce uimeceawF. 

Decatur, Iff. 

yiBLir own trailer or svojndi- 
1 1 n - - H ^ the- me yoQ Wp hjive 

aia tbo partjK nwdBrt-LJp-hUf , Meu.1 WJndnw Krjimr and Bertel: A-- 
wmlillM. HriiiIIei, r.onXRr C<hi|i I era, UiriKJ'M, i-mcclimi Slnkn. Oak 
ftrrom. HefyiCBramr lldwt.. Vi- n U Latoinp. Cnmer Jjitka. hoof anil lhidy 
rionfil. 



CUN METAL CO., 



Write today. 

A vc. frt, 



Trailpr Ert Li e potent and Supplies 



wj-im T Lf rtlLT- i' £. r J“ ^ Pmi'Iw." 

o u omPLKit money aavi bt cataLoa 

C. M. Hoof COMPANY, ITU a. An,, DipL P4, CAk.*|«, III, 



Prices Are ADVANCING 

Buy at BOTTOM Prices 

\ tbrilly, fay+sphtt'rl people n.rn 
I «jf t.hJn Ln-'l- cbatiue [if buy 
_„. 3 lnw urioRi, U « bouDtt 

yoft ut hnti-im RlDOa, Whfri. 

we .Hfmfi- r'Vfn our cn.'JiE buy I ri if (n.wcr 
I not t'Tui till* IL-i to •loiatlnue BOllltiif UUmi- 

'■ watches oml dtamonda nt nueii \ow 



Diamond Rings 
Wrist Watches 



I for Catalog at Ontf 

J WATCH CO, 

96 , Thomas Blffg., Topeka, Karns. 



BUILD CLOCKS 

El nil ill -.nit j ire 



CD- bliHflrif II, a,1t,ntiira. hiW* 



f FL A V i hsrl T |fl 4 $ Ifh p-ii i i. r — t II i 
I I U\!1 I- --y.Nl T l*J A'- W r I I r, rlil \ 
. I ■ pri »ur, irp, *pr#Y cun- : ir 

h^iud miixJL 'ii tut f 0.11 i-rmi J:>i 

FUKC EA£C, MOTOR ft SUPPLY CO 



riili 1 i !T.P 1 rn -. 
OF EL -#tnh# I'.tJ 
Ill4 rmleii) *UnY- 
rJj*Luu, HO.VI 



n A-C 3r- 
1 In. *-i(h f 
ipi=n 4-1 HIT I 

:¥ hACli < 

D.al. 7.IQS. CH ataff St 



I 'T'T- 2' -ilfciifl 0 
H.'4 «i. ifl I T Vi 

■iii Ti - i|p f ; or. 

jL'AILaMILJL 



Tl7tnj writing to advertisers plrasr Wcnflon Popular Mechanics 
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iO.OOO Items 
at Lowest Prices 

Write- fnr tin biff mi nr 
AI.1JPD IOuHq i. 'jiTutruf — 153 

pam* pflrliMl wlrh i-r f-rvirhiTiff m 
raili%>. Ni\W 'i^Cnl Tubiu mtlli * 
- i to 17 tilbr* .'if, Ualtofy. :.U 
visit, fl vnJr and aur,, dmwnruj 
I j r e>pw 6ct-ihll](j#n < KlIa; nwy 
till [115 in Sltnn-WaVD R-K^ElvinK 
nn-rt TrarUrllii IttolK EtiklltiffiiHli ; 
imjw Public a ild term film am* : niff 1 
thnii.-:m*l -i 11 I fiin'i dn plirn ti^ 
mid r-L'idfiri'meu t part*. mil! * 
bruits, T 1 Mil'll juiil Latest tout 

cquEpmcrat. 

FREE PARTS LISTS 

Wrlrn t«, ijj> fur fn-m parts lidi 
nwcrliK LV 1 Tu6h Poitnbk llt.SI.iiJj 
J Tul» A< -It." Mt [1121 1 1 Hrwu- 
ncn rl Tul- vU-W„v, n, - 
All Mr 1*1 - Tulir jM lIMAi U Vnll 
"R" £uppt>~ III-*! 1 All iHhit Jr.. 
Tkiflll rfli A mpt ifjr n , rtf. IVn 
tife.li riitrJiEy niBLCrtinJ lf.it? In? Iii.LlUInhiC 

Aliy Ft 1 [ttild r Sli i kntili ' nri ijit- 



Dfept. 5-J+ 



tn W, iackion B Ud. 

Chl(ng«. HI. 

P Bcml mu FREE IS*? ALLIED RADIO CATALOG. jjjj 
□ Send me FREE Parts List far . 

Name. . + . * + h “ - * ■* 

Address ♦ , *---*- 

Cltlir ........... State 




AGENTS! 

nioney-^* 

. rrfl plfeti.V. rUi 

outfit Oflrr 



^ Hourf 






AMA2IHG IHVENTIOK-Nvw fcadl- 

tmt Heated Bums air. 
Makes its own fiaa* No piping 
NolnstallulEoau Gives roomful 
of clean, bcalUiful MDctrpitiPff bent, 
Mk« wmhiM, for 1 Si cents in boar. 

I [alter Ltian [>bs or * *t MflLh 
Iho cost. Eeif 7 tu Unht dhJ went*. 
No imafco. JS’n Hoot or Mbci. No odor. 
Purtabli; “curry ft pjiywbera. Low 
priced. Ganranteed. 

30-DAYS’ TRIAL 

Liberal Offer, Try it 30 days 
At our expense. Write at nM 

for fliMeijiL inirnlueturj, low'pricl 
niTur u I I L hu--?tfek trial (mparta. 
nity. No oblimtiim. Sent! todm* 

TMt AHROH LAMP CO. 

1 J-S 3 High 5 It #*t , Akron, Ohio 




MnLld your i-*blt*kfe *itti the 
orllllnuL pn ten ted M U^tclfnun 



Orveoui Cord Timv uriri, U' IjrnPl v 
W*tt 1ET i 2 P ' llwiultk« .inli L£ to 
lb pounds tur m carry lo&'l ■ up tn 21 XQ 

[mUmla tuff wbut'Lf. z^lEiRltf tube Willi [H*W 
Cord anfllo eoiutrucUan. greater i IjI owrall 
old blllty a lid ki mrer life. At)Si>rlw road 

fthPGhft belter and ™ la^i* from 3 S% ti> 110 ■*£ 
t nr[. tier, Use Url* Tlfliiv of Utah anU your 
ernotfira,. wtiecthfrrrnwtt, btuycle Imllera. 
mklKtt alii ns, otrect murker*, tlmAt AnUim, 
Vi'hei'] elinlm. runs and trurHH will 4011 
tmin' rentlLEy at a it and JimftT Worklruf 
blueprint dravlnn! of any vehirle Pkutrat^ 
cd lutfMfi. Write for (mllluNtrjktetl r-udor, 

THE MUSS ELMAN PRODUCTS CO. 

CI7-I $ 1 . C|>> A<«. CLEVELAND, OHIO 



Dtrbf fiUn * Midgt! Avlri 
biilH IMujdsi - Ikfdi Trnilifi 
WkiijUiiMVl - iiuMri - iF(. 

H Hut 

musS€LmAn 

h. ooenuT 

t conns 



Pre- Amplifier for AllVWave Set 

I Continued from pare 4191 

geared down 8 to 1 to provide vernier tun- 
ing. A complete list of the original parts 
used can be obtained from Popular Me- 
chanics radio department without charge. 
The blueprint number is B-228. 

Switch Si is shown in the 50 to 200- 
ineter, or l s 600 to 5 r 700-kilocycle p position 
in Fig. 2; with this switch in the opposite 
position, the range is from 16 to 55 meters. 




or 5,7 to 18,6 megacycles, Si! is the u on, M 
and “off” switch. When the pre-amplifier 
is turned off the antenna is automatically 
connected to the receiver, so that when 
once installed with your set it need not 
be disturbed. To balance the pre- ampli- 
fier, connect it to your receiver as pre- 
viously described, and tune the receiver 
to about 20 meters. Now set switch Si 
on the 16 to 55-meter position and ad- 
just the trimmer condensers, Ci and Ca 
indicated in Fig. 8-B, with a small screw- 
driver for maximum noise. These are the 
bottom condensers on the coil assemblies, 
and are easily reached through holes in 
the sides of the shield cans. Now tune the 
receiver to about 60 meters and set switch 
St to the other position. The final step is 
to adjust condensers C 2 and Cs to maxi- 
mum noise, or loudest speaker hiss, and 
the pre - amplifier is perfectly balanced. 



Short- Wave Hints Helpful 

t+ I am interested in short-wave radio. 
The most helpful suggestions that I have 
read on the subject were all in Popular 
Mechanics.^ 1 — F. E. Trager, Berwyn, 111 . 
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FREE ELECTRICITY 

From Wind Power 

For Lights, Power, Radio, from Auto 

Ni-w O'pyridi-t Hunk njtfi over 100 



fieitmton. 

Fnctfl iibiuit \Viml 
tlRnoralnre— Plant 



C-hnrgfcrfl, 

-BoLtwioa. 



VViml-PrupeUerE 
Aqflsvrra all U'l ca- 



tions you rLouIiI know. I adudiiaf' pj-itu for d or 

;vj V, Fkint. trnd !!5o for ptaJiB, facta and catalog. 

Agents Wonted. CURRIER MFG, CO. 

405 Terminal Minneapolis, Minn. 

60 POWER TELESC0PE$2.29 

VARIABLE EYEPIECE. 20 X- tex — sox 

UrWl Thrr-P IrlcicApdi in dne. 3 -d I Affront mug- 
nifirationi, SO ppwrr foe ullFa-liri^hL 

inisiH'i »vith 40 «iin.i no mawer fur fjHdn 

Iraic 1 j'h i i tyi ’ , GunninCwMl tin TirCnir 
, pr^iilc. FPOI'IB 




(WHM, eiIlEt 1 * . mono, 
fltflr*, Pit.. 00 
Wn«r* a*. 
rlow. 



mewnset 



Mnat powpr* 
Full mudu for eny 
vdier-u near r . ik r money, 
Cij.ii i*e (aUipiie<l to Ichu Wiuu a 
fund in Lcn^tJi. Wnlliidi [iniS H-yhlJclii. JO 
tttirp, ctijceil vt . Ill ftcpvr lirBtkK moimt. J'JJrcrtf mils, 
Inrlndfd far u 1 irij; c-« P CUmim-uSkd 4 tens mlcrOBk'npc, AmprJ .Jin 
"I pay ttl a rettllfe. tlnly *2,20, 

org Cft,, Prpt. 4? . 234 fifth Avc-.. New YurN, »*. T. 



Schools and Hone 
Workshops 



Metal Castings 

Make yoqr dwq curHikjh of ftltimLnuiiCi. copper, bmnre-. silver* bntff.>u 
CfKiqpai-te set n Jtre available hi Iforce fdite, fur 1 L 7 pound, 4 Dourirt ami 
la P«UTIlI Ch-H tliitia. Bee advert laem mi t* lii A pell. May or June Issues, 

KANSAS CITY SPECIALTIES CO. 

p. O. Bus €022 Kansas City, Mo* 



OWN AH 
AGENTS 
SUPPLY 
FACTORY 



MAKE PRODUCTS AT HOME— 1 . : ,! ; 1 * 

rilPi!; Hid ItijllrrlLiiLi EirrlT.l I filpl, i "|| r'lrilrfii.-, L-.'H|- p c 1 1 . if 
liilr i ■ 1 .riii I. J j iii ini. | ■ 'EEH-rwi 1 nn*iE-4 |Vn 

' PW1 * I I ' ■ ■ I v 'irf If cj . -t> _ i I . ^-.nd Imr-in i r 

End .Ampin _liL uil [, -it. 

STAMD4R0 CHEMICAL CO. 

Fl E. Seco nd S(.. Of of, C -D6. Oaylpn. Ohio 



MAKE MONEY PRINTING 

(■ptrer find Bi il ! irarta, clrr'iSar-i, (vir-l- for friends, 
snare Ltr ■ r Easy In If urn fusy in get )OtM. rS 
Printing Pr«ie* St 2- new trim eeim piieto — 

rliji pi Ecl-i , Idwr t prleat. firm stamp for oUkig. 

PEIFFKK CO+, S4-A: 6 Cnlumbu 5t., Npwirk, N. J. 

r 





POPULAR 
MECHANICS 
NEW BOOK 
CATALOG 



SEND Ev-fy :rian wlio riMLila T T, >pMll)ir 



-M —r ha 1 1 M"r wail muni chit. nr-# 
IklJh ||l|||rfl r*+c i hJ t«tnh:.Riir .if 
prarfiral. helpful Juiil rairary 

riiiitinc iKmkfl. 

tl 4r.H-rltn>miiTwr i^il- riTUtlln tftif 

aiiLhi riiiiiiTu li. ■'iki-. nlphtbirfJr*lls u#- 

r»IUE>'il lindr-r W Cii'.UHJJui .Ii1pjhi-Cf™ 
n-n-i liM.j In .lb Al't'JIakjiT nai- 
ITJJfTIOS Cf JtlCAYH U> .in 
■ini.lillLE Kl. ill 1 1 [Ln tniriit', hl .-l[ 
lirM Bi^.J iwii,Yl VlHl ItakiH *, il il, 
i pjiPCif in 1 inval.il-. Only Inn i: -J -li- 
IJti |in ■■ i="--il K^r,rl yyij*r n»irir niid 
tiJil'TM I nil I h n*i‘ 1 -nnf r I ■ i-i[i 1 -. rD.l'f 

i . i 1 1 ■ mu ir'.'-r i-i, n v Lho it t'4t*y. 

Popular IHechertlcs Pres* 

20C 1 £ . 0 nlAtib Si . , Chlcage 



900 WORKSHOP IDEAS! 



Maw to Make Article* of Beauty and Utility that Sell 




yntLr 

llip 



Gfi Ihf in dm 1 mil «f Vimut tiuliby. Turn 
Work Eihui, higiini ihlD IiCCiflt . E lii “'Mjilir El 
Twimlf" yiill wiml mate 

and Im* Ui uinLr- it. «. ilia llml ‘ [tr,,fdDrir>[iA I 

Idurtl' ' — 1 1 M iiJ ■ I - “■ toy ti tlM 1 ! ill 
d+'crenilLvp urlirli* of all ElLcuLi. 

>.i|h |„ti — 4W stasr*. 

|tLrhpi-!i r 7 t Ell- inrtifH. Srnl 
pnihtiB.id Far $.1.0<i nr in IN H . aitrJ 
P 0 M>*»r n.i nji C.U.Lf — y-OU [iuy 
poititim. 

Onlrr Nas-w 1 , 

POPULAR 
MECHANICS 
PRESS, 

Beotn 13 SB 
, ICO tail Onlirle 
c f[ Shw', CHJ£4da 

il 



"MAKE IT 
yOURSELF" 

INCLUDES: 

Toy* — lifbdfla — Kiiini- 
tllT- < i ttFil 1- I, Rg nipisi | r , t 

“-U«hit HfwitrB^’SsiKiM-r* 
EytiipmoDi— Aijin KLnkj 
— I i il J lhj Eg u L [mil ei L — 
IVijrk lliflp Tvtal* njkiil 
Mwliiiuiry, Artie Lf a 
IflHIfcB: WuehI. 
1- b a l Ja v r . 
Etc-. Etc.. 




SV» . n-;.tmhir !ii|fn|i.*r irirL- Impf ii 1 1 - * | 

i.-ih-i i,| I i nr Luii: ! raatlites.! El Na *il ftlL I 9t > 

rrn-mltng uiniivr, Nu dirty clothe- JVBB1 _3y!|P!T _ 

Ju»t lunik ”MTANIH!p il Jai'k nit- •. '.W 

il«'C IjUtrii'r r haek-btir. and n fnw 1^--, •'i fr ' A& 

irriiij HTToknfl lift ear Jriirb. Capiw?- jl Ai# “Ta/j £& S 

iLy 3^00 Eh*. I.l«hi Ivt. n 

lifetUnB. Btawn n-way eoatly- ■ jf\ia/ j. a 

NEARLY 1 MILLION USERS LUW Ab 

liLYUEualirc In rvrry mr aamarf ^'tKT4*siiry *n Af 

nn knee u-Ceuel far™. Take mdv-B.nla 4 ii‘ t>f I 
Infill o** bv tiHrc* ju,t uuouitmlt write if uiww 

(Lkiny lur full Until le REkd numu n[ neUFivil 
dtiiliir, r,r Btder direct. 

R VERSON & HAYNES, Inc, Dept. P-S, JACKSON, MICH. 



Win a Free Trip 

to Europe on the 

QUEEN MARY 

Iiltn f*u sh I'riTf-c, Jltutalfl and Cufii far llnUrting VhL* t H " 

W i 'Ml. I n ' t >rm Ijk'j a yrtre Trip, in >:■ 1 1 rif™> mail inum mu ttw Ckkiiili-,3 
U' Illie-HtU;,' -Mj-L-I I Jlil-p . or ililj, I :ih|| M nrn,T‘7 Tl|,-<i' ^J"C LWU "if (.1 142- 
E'ri^k.'-!. In the Ilil.lL .Modi -I J 1 1 > l ]i L 1 1 k' l.,mU'M. <71'! tht llJkyaiL DIDi;IieI 
Cnntnl h.lr f iiiLLiiiimf; a Injlv flti|«.|ic,| ' L IU‘dL-Ftiriat" llftlUiw lliiJl mini 
pH I'prt*, Muse rial ft pm| Piam ta. hkilld nml drMrtfat till! I K" Modci, 
Htaie in™,-; iL K full dCLfllli cml cntileit cnUrjr liJailk in every Kit. 

A»lt ynur dcaliir nr Cchfiplet* Hil MOO flu* HKt 

Wild yUkLIf rj] lift 1 dlhlCI. only, .... . J, 

LnhgC 9>zr Scale Nlndeli. 

R. M. fi. OUEHV 3UARY— Tl 1 a" Incut ErflA tnch, PoeUiald 

H. M 1N]l|K — rLU i | (ini' ,, Wfkt i il lunn--, 

l-lner HKK— au" lenwr aihE ROi* I'Stn'*, 

Kim f 'iiil.kl n pJuiped wchkI iinlt-r, wnnil (tHT-flift. gupuralrilf turr, i-ni'liit 
fUtitigc, ptin=-, phcrtii*. in*,trurtJijhe ami mryUHiv for H^mplctc- ModPls. 
He fnr Modi>6 thiat mid AlrtHiiw Otalnguoa, 

TlkC IDEAL C«mjvnny. 2* W+*l l*Ui sunt, KfW Y»rh 



RENEW OLD BW 



PLASTIC STUCC, 



STUCCO SPRAYING MACHINE V "~ 

It flJWW il plimliiT this tutu lu Uiiy mxrrjiiry fUlrEBne, lb 
w*l^rproQ(« h. ii< I filEv all crai-kr. li can hr ^ t> m 1 1 ■ rl in imy 

IIili'Icji. m rf.-iiintl Jiml in 30 r-nlnri. Knity menu bi r nvcr lwely* 

f-i'en n> i u.il unr , il } L CdmlLl echiS and fvrir flimiiEi- 

TUG EARNINGS. m enni? of -e ilei-I iiii p'T ftij. [r, 

aini wj I Up Id Tl-. M n-liJEl . »t>hcity tlt> Ilk IDOO Jr mr 

Imur .-i m n for r *11, M .!- money b-v auppljiiag tbit hi* wuii-- 
liijr in ii .'Li - 1 old nml r.-kv liiitld* 

IT. V.I’I, i-. ' live III . - r m Janr rout. StaeLtue — T l 

lEsnLii-L. .j «n i nut n i ill f-jLiy pay ntPELii. L ~j , 

(ii ■ -h hii'Eii >.-n ! f'-ir fowu, “Frornn BunLanie T 

Olfinrt unit v+*‘ r i t C-ndiiy. [! I - f | * ! ,j« m 

COLORCRETE INDUSTRIES, Ine. U L_ Dr 

ST0 Ottawa Arf., HaUanit, Michigan - ~ 



I .,rru hicuRf t.uad SnMicTa, ludJnna, Tr:lp- 
pa?rs, HiinterSf Wild an<t I'arm Aiiin^h. 
3319 Jifli'fntt forms ro aiflnrt from. Evi-ry 
fnrm ^uarunteeil t cant (icrfi?ei fi£urua* 
Send Sc stamp fur ilJ uhlrtl renl culalottuc, 

HENRTC. SCHIE RCKE Spt nctr Ri, GME NT, N, y . 



Dress Your own lumber— save $$ 

^ v ^ ir m 4“ c opaefty 

£.WR*|' ' • j Thickness Ptanor 

B Finitihh'd lumlmr fmm 
gDPBI^B |f»w coat roug]i bi-i.ick.iiL 
MS r mm yonr nun ph«p with :l 

B-C T I drk ni'ii* Ifurirr, 

KVIw^SbW, Save pEanine cost and waitfoR 
K9 jSSESHniiw -■“■ nt the mill Payi for itswIE. IZ-Z 
Term*. Af*o r B * C Jduu, 
Jci'hffr,. Junifiri, JJiiipirj, 
Bumf cm d Jit Sutnm. 

BOICE-CRANE tools 

Uept. S09, Toledo, O. 



Write for CoJ.?/DfT 



TFJkh wrifitixf to (idvrrtlNcrif plrdse mnitioii Fopitbr .Ifcp/ianfrit 
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D'>ri L i ]jay m^ers 1 lnindtn! dntluri mare ttun HrtcBBUiT 
when y nu huild :l Lmnei Buy Lr illrfii't T n itr*. mir mill n,L 
our ]nw fjtctorr price. W'l' ±ld\t v-nu iJi« rarity Luis— 
lunihnr ™t-T£>-Jir, ready |r> errei. I'ulnC, uln *. lurduim, 

Fi-iLJa, rrc,. jiU InrlusleU I n> the iirirj’ — nrj- ejtii* cbfcrti-w, 
W * Hi? frr[iflit T riaw frith lark'd— nln> cum i ii ■■ i 

huiLiLnii; litftruitlwM, No wonder our milamera writ.' 
Hr, ijiaf mi- mve tlmm 30^1 to P^e, nxuruivit WILL 
buIMffii’ ;irjti , !t r liiijy Trrtun — 9 ycin (o iny h 




Handsome Big T70 TT IT 
CATALOGUE F KL£i 

rinuri'i w*ji uter T‘.«l lutmfl* In n>r<M‘H at 
mnnpy-ii^TrLng prL(»*. DtaLfmi in wH rvprj- 

«hj+ 

fff iti /#r you '* futnidiue L«*/u 

LEWIS MANVPACrttiH I N Q CO, 
fVpr, U f ), Hu. i t;ity. MlehJ £ a it 



FACTORY TO YOU 



LATEST MODEL REMINGTON TYPEWRITERS 




ICMIay 



Free 



Trinl 



Offer 



A DAY 



BRAND Nf^W, lari i 
tiiiMlH It f? ill l » it t fl n 
Portable fur ouly Inc :l c!ji>- E Auniirin^ly lnw prion 
illrvet In>m the ffliM'iiry* Bvcrr r ^-cUlUil louTlITO "f 
lrir^n f.ijtir. tnwwrlti’rit — iLiiiiubnl 4-row keyboard, 
ptniMJrird width cNmri--o. margin reloa», hm-li. niuur, 
automalio ribbuQ r--v- s>-\. Ai'l nnW. KnuJhitluil 
Rand, 1 nc-r, Pol it. L5‘M). ;H5 Fourth Aveniw, New 
Yprlt, X. V, 



Se// PLAYI NG 

CARDS 



Make Extra Money 

NYw ojiFy way to Him nionry 

taklLur iirnliT:- trom FY-te-M els 
and nthera for new Initial Playing Tarda, AIbo. many uttlfT 
■manly styled derM not shown In storra. Popular luw prices, 
■SVaflf rirntnj fU once, Tlioiwwids of prospects npar yon, Nu 
csperlcnna LLHcdod. MeLur women, write for i*mpl* outflt— *FREE, 
Qencril Cgj fta. T 4flq S. Pc$ri* Ji^DeplC^D, Chic age, llllnpip 




Keep It from Skidding! 



GNji Uml slippery roast or fowl witli a KARVtT 
U'-iiUjt Clump and -Lie# ItOW It itaj J A |hj L C Then 
you can riu-ra it iLut-rml uf L:;u.'kj njf It -anul it 
uun't nllLfier rff on the LaUI .tv ludi i>r on. (im floor, 
FlJli M ionu-FoLt MOO"! til uililo critic I y . 4 ii«o l 1 . 

CTi-t or AuifuiU l'ofit*l«r HctfuinleiO Ar- 
1,1 Mu' tn irixuriinEV n Ji d U-aUllfuLly 
flu rniTic ■•ptalr'd . riuid fay doplrr^ *r direct 
— 9 1 - so |JU*qMJd r KtiartnlDn or your 
ui^n,>> tactu -heini tmljy. 

PfrCQCK A I ij on jr . Mich, 




Yroj cot niiP-Tour frLciid.-i (ffll one 
without coil. I.rt in itive v u 
the details iif this am urine Time 
TfIIrt, Abo It can pay you bin 
money Blvlrtff Lt JtWitv I roe. Nuth- 
!■« I ci buy i ir st‘J|l Write liMil 
GAHDCNCITY NOVELTY CO, 

A 3 IB R j.v*n«Mi,ioU Air*. Cflliifi. It. 



Set Works on FlasMight Cells 

(Continued from pace 420) 

board in an upright position directly back 
of the regeneration control. 

All parts arc mounted on a wood base- 
board, % by 5*4 by 7 in.; the arrangement 
is clearly shown in Figs* 3, 3A and 3B. It 
will be noted that a separate Fahnestock 
clip is used lor supplying the inner grid 
voltage. This is done so that a higher 
voltage may be used on the plate than the 
grid if desired. The plate voltage, which 
goes through the headphones to the plate 
of the tube, may be increased to 12 volts 




with a slight increase in volume; however, 
the grid bias should remain at six volts. A 
complete list of the original materials used 
in this set can be obtained from Popular 
Mechanics radio department without 
charge. The blueprint number is R-227. 

When, the wiring has been completed 
and carefully checked, connect the bat- 
teries and headphones; use a good anten^ 
na and ground and be sure that your 
headphones do not have a total resistance 
of more than 2,000 ohms* Higher resist- 
ance phones will reduce the plate voltage 
so that the set will not operate properly. 
In tuning* the regeneration control is ad- 
vanced until a soft thud, which indicates 
osc illation t is heard; now back off the con- 
trol slowly until oscillation ceases. Sta- 
tions are then tuned in by rotating the 
knob on the variable condenser* Slight 
readjustment of the regeneration control 
may be necessary in order to obtain maxi- 
mum volume. The set is most sensitive at 
the point just before oscillation begins. 
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Etching Glass Without Acid 




Lettering put on g}a&sv)ate and alloued to remain 
tor a couple of usrefes teettej a matte surface 



For etching lines and numbers on glass- 
ware* ordinary water glass, or sodium sili- 
cate can be used. This should be mixed 
with a little dye or lampblack to make its 
application more clearly visible. When 
applied with a pen or pointed brush and 
allowed to remain on the glass lor tw r o or 
three weeks, the water glass leaves the 
same matte appearance on the glass as 
that obtained with acid. 

— Kenneth Murray, Sturgis* Mich, 



Moistureproof Match Holders 
from Soda Straws 

If a moisture- 
proof box for car- 
rying an emer- 
gency supply of 
matches on a 
camping trip is not 
available, try us- 
ing paraffin-coated soda straw's* Cut the 
straws in two, slip one match in each piece, 
turn over the ends and bind them togeth- 
er with a rubber band. Even though ex- 
posed to considerable outside moisture, 
the matches will stay in good condition 
and ignite quickly when removed from 
the straw's. 





iKHiiiaiitte. iow-eo*i iKiww up r«j fin n r — 

COhuiRil jv,,rl lIMp. I iIi .it Mr freiiltvrn, ermt* 

1 1 i>lr r - . pum:i> t r (Umi-rn l-cjit dfV I wi , w*’ll 
elrlJlTTr, ocnnilrtirnl nml ciiiiiiTnf- 
tite- t nr ^ni- 
[Hrti* In rr rtLia LI ■ s-rj , nrlci'“ :mil (Sals 
■- h n Tut nr a K Ft W Phil Will 
IKiy r. I r ir -Ifir ■ 'jf fit fitrl'di; 111 a 
tew wt*ekn, wrlTw ts* or at- your 
!hk-i 1 Ford Dvtet. 

ALSO H n vv 

ELECTRIC PLANTS 

1X0 fir Z2Q ml It -20 KVL Aral!- 
ft,bLr uIbh In ■nfiit' Traissr' to prmilmv 
Hl.ii Ir: (iEiblw, Uittf* plHW .iFtlilWi 

rurnnt rum aho m an hit WfcWeT, 
pln.ian+! dynamo ur WHO pidles fur 
huwtir t CL>:ft-L» f f . Seined. IS 0(1 
H.P.M, 



COST POWER 



With 



this 

KRW- 

FORD 

V-8 

UNIT 



IT R unit SDN 17 Lock St. 









DEVELOP l PRINT SNAPSHOT! 



k Save One Half/ 



eqmH-E ye 

- on* F ‘l 



«|95 



■ iv; v - ilr rrSnpma, urirtl-r.£ 

t««r rtrn pli l«JI-*"i! :> 

in 4 -i tf-jiJ lijiis ■ ■.«& (• i 1 * 14 - 
I4 «.*I^fi*L . Iiri llirlml Iflk 'I rFJtf 

(tjI'jt l» I! 1-1 di'Vfl pJSL* iTid lurr.* 
imjFf. [ih-iri c-|>^r, 

ri*mp*w:« ilrrrliiiki A V2 SO- rt4ut. 

ft* jit 1 ‘rl'ilnjAd. 

I'M ! -■ FREE PHOTOGRAPHIC AL- 
MANAC. I. .*• lift*.- I* • * *■ ->S 

; ; Ij - . CISTFUL CAMEHA I 1 -*:! 

UD S. W*L-J*h, Di«l, H 




Available from Hammer blow 
Tool Company — the ortginaL 

Elin'i truJij u n* II y.-ir ffi f|*JH Fiwrfila* 
Ivin F'-iri' iiiiiij-rr, Etm» H 
IJaji: t£>Eiblq r luimnim m rarerd. tuin-r« »f. 

» ■ BLUER W I H 3 i FREE WITH*- 

AUT-ft. lll:l.E Th’jlviw |‘ !■' ■ • rp i 

I nr Iry ant if-' -I Lll »»i "|fi» ni,il 



3 Sp»dl, 

Forward uid RniiPii. 

H 4 ia B hour* 
prr *»'- 



FACTORY PRICE 



Anoilix Itivj.i’.i cir.irr fur I'rm. »•.. * innim*. -if* 
r ji jrdd, ti Hfi d riw i, ptiuliJi i-Anrlm*. rtrtMliy fcoHiia,«u- 

JT.ii* 1 lit*", 1 |»H - f 'll' ' ■ 1 :■ ' - ■ I *•; 

b.- >:« in 1 1 turn III' * r* 7 I >. - r . H .1 Old la r ' r 
»tJ , 3 * r r v f-‘"M T.V r i~ “ FREE C-ATALOD. La* 
ricisTi H rtaaa and ifi da* Tikal Rim. !■■** 

swiff stf're. ecu ^ 5 CS ^IIWSUPE, Kini. 

0(1 -D d 'Sl AlnjSI., IlnlRk, N. r .S U K « A, On! . , 
Am., Chleno. III,. IfiSfl (Itr-miASI,, tti^ut. 0. 



5HAW bu * u TRACTOR 



^tiBN iw nm monbI 

Bail Chiiitnii Cardli A 9*i.ll<si*arY >- ' 11 ' ■ 1 1 ! ■ 

■ ■'-.ril'^- £si»-bfi (“ir ['rjifu Ihf'- n l rr-TH i.hL Jicnun -j- • , '!'Bi 

|i,L( #;,.T 3 umiiT.L,i - Haall-rollar II IUih M - \rn- 

1 IfriiL «T I«Om Wfll so*. » nLSar <«-. ^vk CkUlL 

S'. !- ■: : i - L- I p: r A O' I Ctt 

i D-’* i ! Lj*ri- *- JHilrtEJ 

.irriF’.rf, Wrili 1 ! r != T -I h I. it i.ppn:v^S »■ fcj E E 

■ hfi rt- 1.1 Miiagilii pEituiul i ird-* “ w^> 

Wallaua fi'a*!*. Inf... -"311 *5 Mi An Paul, MR.?. T wll 



POPULAR MECHANICS 



FAMILY 
TRAILER PARTS 



Tr altar 8irHd*i r * fioldfl in.it 
,'tir fer fr» (.liifiiuir, 



«AIWM l infB*i^W m TOOL cbMPtiNY' Dc-pt, 109 Wauiau. Wis 
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VttfMflll 



No, 1M-C tr*V Quirk Chang* 
Orar Uotinnnl^ BiOi M erf or 
Driven Lathe eorntilple with 
3-pluie raptor. m-rrairtB | witch 
f rHuntrie in nbo»n f e — -. 

weight 23WI ptaiiadrf 5 



Larhri 



fNreqJ > 



Hu- ^rnitilvei 



GriinJ Vt,| v . 



* kihin^i 



lltj nr 
ro RUN ,4 

LA? Hi 



9"x3 J SOUTH BEND 
WORKSHOP LATHE 



75 °-° 



nO^' 






LESS MOTOR DRIVE 



TO* 



EaAifVaqmLuUi 



IF DESIRED 



„ • » finnh 



H* 



Nth IIS-Vl Q.I inning by 3 F tied Wnrwahtrp Bench Latha with llnriirinlal Mutn-f M A?2S 
Drne. lii' i I . K 1 1- -L I- f ■ rill M- li#r. ftnteh and tu-h Im-nHi rir.irltflnd i • in Jiim n AUO 



Onvt, M H.r. KevcrcinR Motor, Switch and tidi ienaiiiii eentttersiiaft m ihown 

A PRECISION MLTH £ 



The Nr* '.i-Kirh U etfkftban iJthe eh a Fr^ririnn 
Lathi! wiiit Twin Gear reverie in loubcltw. 
IMS iWi Wearing nn Bpqntite, (uiiRHuiiuLal 

mrrrt iimi in curnw + jinx u mu |r:uj grnrw I nr 
cutting new |hre:i,k, un.J h nri> nf l> liter im- 
jMi,jaiii feature*. RL'crmhiendeiJ for ihc fiftr*? 

Wiitk III til-' fl-Ll III. xlKtftAlHl I- ! WD. ( -.“I 

Lij all nciFKM'ta.nt iwlrntrie*. Um mupon or 
wtiw For roni|klele lirliih, fret? [>081; aid. 

South Bend Lathe Works 

W3 EL M-ldnlsn St. South Bend, Ind,. *3™ 



5 OTHER SIZES 

9 "-ll J, -W-I 5 "- 16 " SWING 



In all bed 
lengths 






$87 to 
$1200 



South Bend Lalbe Waft\ 

300 E. Madi&un St-. South Btffld, Ind, 

Pbur Ji-rmi the ffiHtiwing: 

□ No. I Me No. 2 W r C No. 3 fife 

□ So. 4 !**e I No. S Site Nn, tf JW 

□ No. T IOr □ Xu, S V«r □ Nil, 11 Utr 

□ No. 14 □ So. II Jftr 

O Na lSttr 

0 Worlabor Fatal i Nn_ ]. r t Free 
O General Catalog Nil UA Free 

Name — 

.VW«m ..... 

Cilir Slate.. 



SOUTH BEND (p/ucit>un LATHES 



I'niMEO AT POPULAfl MEC.hUhI'S PRESS, CHrUSO, ILL., U. 6, A. 




NfcW PERFECTED HYDRAULIC 
11 RA EES ( £>w u Mif - Acting , 

Self -A r lieu luting) 

Givltltf tFi? Easiest device of mfe, 
i moot ti h tap pi an-P'j wer 



SOLID STEEL one -piece TURRET TOP 

More beautiful to ]t.n»Si at— coaler to rlJe 
njjJtr ijJiJ iiifcir by far 



IMPROVED 

CUBING KNEE-ACTION' RIDE- 

AoL-UEmci by niiriauns “the warlifi 
ufr-st ride" 





CHEVROLET 

AND CHEVROLET ALONE 

brings you all these vitally important features 

at lowest prices 



GEN! INE FISHER 
NO DRAFT VENTILATION 
in N^w Turret Top ItcKUea 



JIIGIM ;oM KKKSSION 
VALVE-IN- II HAD ENGINE 



SHOCKPROOF SI LER 1 NG * 



The mmt rfficirnt air-ronditjnmn^ 
itsinii I- 1 f mod cm auiumobik* 



Mwt economical of ell muhl-cylimJcr 
power pEinli 



MaLlmr driving: enti^r ieiJ a lifer by 
vlitciiiiiktiiur « leering* wheel vibration 



A MERICA in giving overwhelm itvg preference to 
.the Chevrolet because i f the mtiy car in its 
price range with all the fallowing features which mean 
5.0 much to motoring enjoyment. 

It r s the only low-priced car with New Perfected Hy- 
draulic H rakes, which impartial authorities agree will 
amp a car most quickly, smoothly and safely , - * 

'I "he only low-priced car with a Solid Steel one- piece 
’I urnet Top— the j ironist and stije.st top built, and 
the style-mark of a modern car . * , 

The only low-priced car with the famous K nee- Action 
Gliding Ride*, Genuine lusher No Draft Ventilation,, 



ami Shockproof Steering 4 ' — all uf which are essential 
to maximum motoring comfort . . , 

I 

And the only low-priced car with a Hi ah -Co m pre s s to n 
Valvedn-Hca d Engine of the same powerful, depend- 
able type whicir~is used in record-holding airplane*, 
power boats and racing cars. 

Only a motor car with all these features can be called 
11 complete"; only the new 193fi Chevrolet brings you 
all these feature* at low prices; and that \i why 
people call it the otih complete low-priced m r* 

CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 



NEW PERFECTED HYDRAULIC BRAKES . SOLID STEEL ^ne-pl^ru TURRET TOP * IMPROVED 
GLIDING KNEE- ACTION RIDE* . GENUINE FISHER NO DRAFT VENTILATION - HIGH -COMPRESSION 
VALVE -IN* HEAD ENGINE ■ SHOCKPROOF STEERING* * GENERAL MOTORS INSTALLMENT PLAN— 
MONTHLY PAYMENTS TO SUIT YOUR PURSE. *Jzadahh in X Iwtor l>e L u xt mwldr only. Knee-Activn, f-A ttWiHind, 



* CrNTITA! MflTOfll VALUE 




vaa EO}N[JMlC-*L mNSPBCTATIDM 





COMMANDER GEORGE 
M. DYOTT, famous ex- 
plore r, whutuu existed on 
strange diets dun ng his ex- 
peditions ni both hem i- 
s ph l res , says: la I ways ca try 
.1 big supply of Cannls, 
Smoking < amels 1 y. >nj 
for my digestion. Food 
tastes better— digests eas- 
ier. I enjoy Camels stead- 
]y — they are so mild." 



ON THE WALDORF-ASTORIA ROOF. In the cool 
Starlight Roof, worry and rush are forgotten is 
guests enjoy the dancing and the delirious foods. Here 
again Camels are the preferred cigarette. The muitr. 
J Ijdtrf — Rend Black — says: "I ste Carnets every* 
v. here. Came Is are the favorne at the Starlight Roof” 



* _ 



In Mmoking Camels between toiiDf; and ifrer meals, you 
make this di> Love ry: Camels stimulate digestion. Food seems 
more delicious. You feci at rase after eating. 

A richer, more copious flow of digestive fluid:; quickly oc- 
curs, thanks to Camels, Thus Camels offset the unfavorable 
effects of ncrvouMU'^^idstnun, whirh slow down thisaciiviiy. 
You'll notice the difference yourself as you smoke a f ame! 
Jiid feel a cheering lift,” a pleasant sen c- of Well-being. 

Big bill Til den, Helen Hicks, lent Gehrig, Gent -Sameii, 
Frank Buck, Helene Madison — .ill smoke Guilds, Camels 
never upset your nerves or rite your taste Gentle on the 
throat, firmly packed, mild, tasty < amel$*-they set you light t 

< \MKLSAKKM \D£ FROM I JNliR. MORI IX- 
PFNS1VE TOBACCOS— 77 HSr. H fiOMES 
TIC — THAN ANY OTlim mlHT. -\R BRA N D, 



Bet Camels add to your Enjoyment... 
and " For Digestion’s sake — 
smoke ( ainels” 



i nr4ri|iii|, Ft. J, iJr-irihvJil* T-ifipin ‘-C-smuriHiF. W|i-i-'if-.-.Ui!ii*. Nirtlh Cwltnn 




